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FLYING HOURS 


WITH 


SHELL 


URING the past four years, Chicago & 
Southern Air Lines have flown more than 
85,000 hours on Shell Products. 


With this substantial operating experience on 
the record, Vice-President Bruce E. Braun, in 
charge of operations, says: 










| ‘““By sticking to Shell Aviation Products we have 











es gained: 
CAPTAIN V. L. HOGANSON, y ..more efficient and economical operation 
million-mile pilot, in the cockpit of a ... better performance and greater dependability 


new Douglas DC-3, used on the route 
between New Orleans and Chicago. 


Chicago & Southern offers air trav- So it is only natural that Chicago & Southern’s 
Sek eee ee Sp eveey Sapertant new fleet of 1940 Douglas planes, in service 
city in the Midwest and South. , seaandt 

since May, uses Shell Aviation Products exclu- 


...and better all-round service!’ 
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A lone Cyclone engine points its nose to thes 
... and with a roor of released energy, aT 
__ flying laboratory" takes off to explo 


ia ir es, + ele as fly faster. 


ype ‘of , engine now 
new Stratoliners, bringing an un Poached ire 
of operating experience whieh makes it the world's out 





IATERSON, NEW GERSEY * A division of Curtiss-Wright Corporatios 


The four Wright Cyclone engines which power the TWA Boeing Stratoliners belong to a family of engines 
with more than 600,000,000 miles of airline performance to they credit. Cyclone engines were used by 
Howard Hughes in his record round-the-world flight of 3 days 19 hours, and today one may circle the 
globe on regular airlines behind Cyclone engines. The U. S. Army's famous Boeing Flying Fortresses, and 
all other production Army Bombers, fly with Cyclones, as do many combatant planes of the U. S. Navy. 
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» IN THE TIME TAKEN BY A 
UNIFIED CONGRESS, working 
under high pressure, to make avail- 
able a small down-payment on our 
defense program, a major nation is 
invaded and forced to surrender. Such 
is the speed of modern warfare—a 
speed made possible by modern trans- 
portation. The age-old yardstick of 
man-power as a measure of military 
strength has suddenly gone out of date. 
Now wars are won with airplanes, 
tanks, and trucks. In spite of such 
convincing evidence of a new order of 
military things, we find ourselves still 
waiting for the money and the pro- 
gram before the orders can be placed, 
the factories expanded, and large num- 
bers of airplanes turned out. We have 
not yet fully awakened from the slum- 
ber induced by waves of our protective 
oceans—the same somnolence that 
fooled the French behind the Maginot 
line. 


» BUT THE HISTORIC BATTLE 
OF FRANCE was not won in a fort- 
night of actual fighting. It started 
before 1936 when the German air force 
was about the same size as ours 
today. With unparalleled facilities for 
research and all the short cuts of 
totalitarianism, it took four years for 
them to increase their air force from 
slightly over 4,000 to 31,000 planes. 
No matter how much day dreaming 
we do, no matter how ardently we 
wish for a miracle, there is no short- 
cut to mass production of airplanes 
any more than there is a short cut to 
mass production of automobiles. Even 
the largest of our automotive manu- 
facturers take long periods to tool up. 
And there is no way in the world of 
finishing our program before we start. 








Picked Up Along Editorial Airways 





It is paradoxical that the Germans, 
under a totalitarian government, made 
full use of the principles of private 
enterprise in their air defense pro- 
gram, and succeeded. The French, 
under a democratic government, social- 
ized their aviation industry and failed. 
While the French industry was strug- 
gling to turn out 250-300 planes a 
month, the German industry was pro- 
ducing at least ten times as many 
airplanes. 


» AVIATION IS PRIVILEGED to 
present in this issue an authoritative 
and complete analysis of the time and 
cost involved in stepping up produc- 
tion from present rates to the much 
discussed 50,000 planes a year. The 
author is T. P. Wright, who has de- 
voted a substantial part of his brilliant 
career to a study of production 
methods here and abroad. He is now 
“on loan” to the Aviation Advisory 
Committee of the National Defense 
Council. His presence on this com- 
mittee and the inclusion of such mem- 
bers as Dr. George Mead, S. Paul 
Johnston, Samuel Heron, E. S. Taylor, 
A. I. Lombard, and others, provides 
the Council with an accumulation of 
specialized experience which should 
be invaluable. 


» YOU MAY BE SHOCKED to 
learn how much 50,000 airplanes a 
year will cost. The figure is about 
$34 billions of dollars a year. You 
may be dismayed to hear how long 
it will take to reach that production 
rate. The answer is four to five years. 
It may startle you to know that $500 
millions in new plant capacity will 
be needed to do the job. But remember 
that’s what France paid to build her 
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ineffective Maginot Line. If this 
money had been spent for airplane 
plant expansion it might have changed 
the course of history. 

This doesn’t mean that we must 
wait five years for a substantial air 
force. If we start mow we should 
reach a strength of 25,000 planes and 
a rate of the same number per year 
by the end of 1942. If we had started 
at the time of Munich we would be 
much nearer the comfort zone right 
now. If we start later we will reach 
this point later or not at all. 


» IT WILL BE NO CINCH to re- 
cruit the labor needed for this or any 
other substantial program: Mr. Wright 
estimates that for the 50,000 plane 
program we will need more than 600,- 
000 aircraft workers as compared with 
well under 100,000 now. It will re- 
quire all the facilities of all existing 
mechanics and vocational schools, plus 
many still unborn, plus a substantial 
program of apprentice training courses 
as an absolute minimum. And after 
we create a few hundreds of thousands 
of factory workers to build the ships, 
we must have a corps of maintenance 
men that may well exceed the strength 
of our regular army today. For pilots 
we must at least double present mili- 
tary training facilities and draw 
heavily on our present complement of 
commercial pilots and those to be 
produced by the Civilian Training 
Program of the Civil Aeronautics 
Board. 


» WE MUST NOT BECOME SO 
DEEPLY ABSORBED in produc- 
tion that we forget to improve design. 
Let’s remember the vast expanse of 
buildings and the multitude of research 
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huge new plant rapidly takes shania 
completion doubles the capacity of an ‘er- 
ganization which has already contributed 
a world’s record in accelerated construction 
_ of giant aircraft... Model 32 (U. S. Army 


ide ever greater speed, range 
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CONSOLIDATE! 


AIRCRAFT CORPORATION 








workers of Germany’s D.V.L. And 
let’s not forget Italy’s research city 
of Guidonia. Our own N.A.C.A. has 
done a job which equals or surpasses 
qualitatively that of any country in 
the world. But like our air forces, 
it has been all too short in quantity. 
The new Ames Laboratories at Sunny- 
vale and the engine laboratory for 
which funds are now available will 
do much to remedy this defect. Other 
plus values are the appointment of 
Dr. Vannevar Bush, N.A.C.A. Chair- 
man, to head of the Research Division 
of the National Defense Advisory 
Commission, and the presence of 
several N.A.C.A. people on the Com- 
mission, 


» WE HAVE LOST THE FIRST 
FEW SKIRMISHES to our real 
enemy which is time. Let us spend 
one more moment to sit down and 
try to feel that sickening anguish of 
the French and British when they 
realized that they had started too 
late. Then let us go forward with 
redoubled effort, abolishing preju- 
dices and slashing red tape wherever 
it appears, to make America supreme 
in the air. 


» FIRST SYMPTOM of industrial 
cooperation is the order inspired by 
Mr. Knudsen’s branch of the National 
Defense Council for Rolls-Royce Mer- 
lin engines built by Ford and the per- 
mission granted to Ford to build 
G.M.’s Allison engine. Mr. Ford will 
encounter many new problems in 
building a power plant in which each 
cylinder must develop more power 
than a whole V-8 engine, but his 
ingenuity and resources should be 
equal to the task. 


» THERE HAS BEEN A LOT 
OF LOOSE TALK about Ford’s 
relations with the aviation industry. 
Among the worst of it was the remark 
of an ill-advised Washington column- 
ist who created the impression that 


Ford went out of the aviation busi- 
ness partly because of pressure 
brought upon him by the Manufac- 
turers Aircraft Association. Actually 
the M.A.A. had no association with 
Ford until he withdrew from the in- 
dustry in 1934. Then he granted 
licenses to Curtiss-Wright with the 
explicit understanding that all M.A.A. 
members should receive royalty-free 
licenses on those forty patents for 
the entire duration of their term. His 
attitude toward the cross-license agree- 
ment administered by the M.A.A. was 
friendly and cooperative. Newcom- 


ers in the industry may be interested 
to know that the M.A.A. was formed 
in 1917 to administer the cross-license 
agreement created as a result of many 
conferences between. the government 


L. 


== 
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and airplane patent owners and manu- 
facturers. Since then the entire air- 
craft industry has been free of liti- 
gation on account of patents or de- 
sign rights and the government has 
been free of any claim of infringe- 
ment of any patents issued by mem- 
bers of M.A.A. 


» SPEAKING OF LITIGATION, 
we asked the M.A.A. about the status 
of the perennial James V. Martin 
suits which involved most of the in+ 
dustry and many of the people in it. 
We were gratified to learn that the 
basic action, namely James V. Mar- 
tin vs. Manufacturers Aircraft Asso- 
ciation, Inc. et al, has been dismissed 
by stipulation on merits, which means 
that it cannot be tried again. Date of 
dismissal was June 7, 1940 by Judge 
John C. Knox in the Federal District 
Court for the Southern District of 
New York. 


Maguire keeps flying around and yelling “I can build 1,000 per day.” 
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IS THE WORD 


WITH BOMBERS TOO! 


and BENDIX LANDING GEAR 
EASES EVERY GROUND-CONTACT! 


ASY, cushioned landings and smooth, shockless take-offs 
and taxi-ing runs are at least as important in military air- 
craft as in commercial passenger planes. The modern bomb- 
ers illustrated are equipped with Bendix Landing Gear — 
Wheels, Brakes and Pneudraulic Shock Struts —as an assur- 
ance of good ground performance. Years of concentration 


The Bendix Pneudraulic Shock Strut, ic 1 ' , ‘ i 
a eae ce te on this important phase of aircraft design enables Bendix to 


type in common use on large commercial 
airline planes. Effective shock absorp- 
tion, responsive brake - steering and easy 
stopping are reliably assured. 


be of very material service in the development of landing gear 


of precisely proper characteristics for any particular plane. 


BENDIX PRO DG 


OF BENDIX AVIATION CORPORATION = SOU GH BEN Dat DIANA 
AIRPLANE WHEELS + BRAKES + PILOT SEATS +» PNEUDRAULIC SHOCK STRUTS 
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By 





ROBERT OSBORN a 


>9> SCIENTIFIC REVIEW One of the 
engineers in group was an ac- 
complished mathematician who spe- 
cialized in aerodynamics. He often 
wrote treatises on airplane perform- 
ance, controllability or stability and 
circulated them through the depart- 
ment, and all of the other engineers 
were duly impressed by the mathe- 
matics, but none of them could under- 
stand more than the simple statement 
of conclusions at the end. 

Also in the Engineering Depart- 
ment was a structural engineer,—a 
very nice and capable Chinese boy 
whom we shall call Li Chang, as that 
was not his name. 

One day the mathematician wrote 
up a single-page epistle entitled “Ro- 
tary Derivatives Due to Yaw” which 
contained about eight words in Eng- 
lish, the rest being Greek letters, 





differential and integral signs and 
other symbols. In the course of its 
routing to the other engineers it 
finally arrived at the desk of one of 
the designers, who leaned back in his 
chair and studied it thoroughly. Then, 
before passing it on to the next man, 
he turned the page on its side and 
wrote on one margin “Dear Father :”, 
and on the other margin “Your son, 
Li Chang”. 


>» Procress Necessity is not only 
the Mother of Invention, but is often 
the urge for good work which might 
not be done if it were not for that 
incentive. 

In working with some new research 
reports by the N.A.C.A. one aerody- 
namicist discovered that it would be 
possible to pick up an additional 4 





m.p.h. on one of the company’s 
designs if the landing gear was 
changed to a different type. He con- 
vinced the Chief Engineer that this 
would be a good idea, and together 
they went to the President with the 
proposition. As the model had been 
in production for some time and as 
the tools and jigs for the landing gear 
were all fairly expensive, the Presi- 
dent was reluctant to change any- 
thing. However, sales had been lag- 
ging a bit and he thought that the 
additional speed might inject new life 
into the model, so he authorized it. 

Just as the new gear was being 
completed in the shop the aerody- 
namicist discovered that he had evi- 
dently picked up the wrong drag 
curves in calculating the speed im- 
provement, as a rechecking of his 
figures indicated that the new landing 
gear would actually be slower than 
the old one. There was much burn- 
ing of midnight oil and copious per- 
spiring on the part of the aerody- 
namicist and the Chief Engineer for 
a couple of days, until they worked 
out that a comparatively simple 
change in the engine cowl ring might 
give a four or five mile speed in- 
crease. This change was also made 
in the revised airplane, by means of 
a routine order to the shop. 

The ship was flight-tested and 
found to be 4 m.p.h. faster, and every- 
body was happy,—especially the two 
engineers. 


>> SaAreTy First A few years ago 
the Navy’s Flight Test Section at 
Anacostia had conducted some suc- 
cessful experiments in stopping a flat 
spin by means of a small manually 
ejected parachute housed in a can 
at the tail of an airplane. Shortly 
after this a new fighter was 
undergoing the “heavy duty” demon- 
stration before Navy officials, and 
when it came time for the spinning 
demonstration the designer asked for 
a delay of one day, even though the 
testing program was in quite a rush, 
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so that he could rig one of these small 
anti-spin parachutes on the ship. He 
calculated the size of the cable strong 
enough to attach the ’chute to the 
ship and then used one four times as 
strong. 

The next day the airplane was dem- 
onstrated repeatedly in extended 
spins to the right and left without 
difficulty, but the extra safety of the 
parachute gave everybody additional 
assurance, and comfort. 

When the ship was landed and 
taxied into the hangar it was dis- 
covered that at some time during the 
flight the little ’chute had jiggled out 
of the can, had opened and snapped 
the cable, and the pilot hadn’t noticed 
anything unusual,—he didn’t even 
know the ’chute had left him. 


>> DarkK HorSE As an example of a 
hunch working out,—a half dozen 
years ago an airplane was being built 
for a competition in which points 
were to be awarded for all items of 
performance, the particularly import- 
ant ones being take-off, climb and 
high speed. In order to obtain the 
best compromise between these char- 
acteristics it was necessary to make 
a very careful selection of the pro- 
peller to be used. 

After weeks of study on the 
problem, the propeller engineer was 
unable to make up his mind between 
two types of metal propellers, one 
with wide tips and another with nar- 
row tips, so it was decided to build 
both propellers and determine by 
comparative flight testing which to 
use on the ship during the competi- 
tion. 

Shortly before the airplane was 
ready for flight test the designer found 
an old wooden propeller hanging on 








the wall of the stock room. It had no 
identifying tag or number stamped on 
the blade, and no one could remember 
where it had come from nor how long 
it had been hanging there. However, 
the diameter and pitch looked about 
right for the new ship so the designer 
asked to have it painted and hubbed 
up for a try-out. It proved to be the 
best propeller of the three and was 
used on the ship,—which won the 
competition. 
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The quality of aircraft built in the United States is second to cal 


none. But we are woefully short in quantity. There is no magic asi 
formula for producing large numbers of airplanes overnight. cie 
an 
With our highly developed sense of mechanization and our no! 
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present American aviation industry we have a sound founda- 
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VERY edition of our daily news- 

papers carries deeper conviction 
to the American People of the tre- 
mendously important part played by 
aircraft in modern warfare. And with 
that conviction comes the realization 
that the best possible defense against 
the airplane is the airplane. 

The quality of aircraft designed and 
built in the United States is second 
to none built in any country of the 
world, but we are woefully short in 
quantity. Observers of the progress 
of military aviation in the international 
scene have long been aware of this 
deficiency. At least two years ago 
I brought it to the attention of our 
citizens in a series of addresses in 
which I advocated a severalfold in- 
crease in numbers of our military air- 
craft. It would be a great source of 
comfort and satisfaction to the Amer- 
ican people to have such an air force 
now. 

The valuable time that we have lost 
can never be regained but we cannot 
afford to lose any more. We must cast 
aside all partisanship, provide suffi- 
cient funds, cut procurement red tape, 
and look to our defenses immediately, 
not tomorrow but today. There is no 
magic formula for producing large 
quantities of aircraft overnight. This 
bitter lesson was learned by both the 


By Louis Johnson 


The Assistant Secretary of War 


British and French who started too 
late in the aerial armament race of 
Europe. 

The British were handicapped by 
a lack of highly skilled labor. In one 
of their great factories, 80 per cent 
of the workers had been clam diggers. 
France was mortally wounded by in- 
ternal political upheaval resulting in 
nationalization of the aviation indus- 





LOUIS JOHNSON 
Assistant Secretary of War 


* * * 
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try. We are indeed fortunate in 
being free of both of these pitfalls. 

No country in the world has such a 
highly developed sense of mechaniza- 
tion as America. Our children learn 
the principles of mechanics through 
their toys at a very early age. Our 
farmers and our fishermen depend for 
their livelihood on the internal com- 
bustion engine and the many mechani- 
cal devices that go with it. Truly 
we are a nation of potential skilled 
mechanics, 

Our aviation industry has been cre- 
ated and developed in the American 
way. It is a magnificent monument 
to the American principle of pioneering 
and private enterprise. And to these 
sound principles we must adhere in 
the expansion of our defenses. 

We must be grateful for these basic 
necessities and for our geographical 
blessings. But we have no time to 
waste in bickering or misunderstand- 
ings. The time has come when weeks 
and days and even hours count heav- 
ily in the final score. For the present 
conflict is a war of time. Our great- 
est enemy is loss of time. Our salva- 
tion depends directly upon our ability 
to adjust ourselves quickly to the 
tremendously increased tempo of mod- 
ern warfare, to the tempo of the 
times. 
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The author is an eminent author- 
ity on aircraft manufacturing 
in this country and abroad. 
As chief engineering officer of 
Curtiss-Wright, as well as a 
member of the National De- 
fense Advisory Committee, his 
discussion of the U. S. aircraft 
production program is of basic 
importance. 


HIS discussion deals with the re- 
quirements of an industry capable 
of producing 50,000 military airplanes 
a year, but covering only the airplane 
with its engine and propeller. Allow- 
ance is not made therefore for in- 
struments, special equipment, or arm- 
ament. As type of manufacturing 
facilities and unit costs are substan- 
tially the same for the engine and 
propeller, these two powerplant items 
have been grouped in this analysis. 
First, it is desirable to note the 
condition of the industry as to floor 
space, current production rate, direct 
labor force, production rate under 





capacity conditions, and approximate 
backlog. These data are shown in 
Table I. 

As the aircraft production rate un- 
der present capacity conditions of 
production is only about one-fifth of 
that specified for the Program, it is 
obvious at the outset that an expan- 
sion of about 400 percent is required, 
depending on the improvement in the 
efficiency which may be _ effected 
through increasing size of production 
runs of particular models. A slightly 
greater expansion for the engine busi- 
ness is required than for the airplane 
in order to give a balanced produc- 
tion when considering spares require- 
ments. 

Table I includes only direct labor 
force and it should be noted that in 
general, for the whole industry, there 
is about a 40 percent (28 for air- 
planes—67 percent for engines) in- 
crease in personnel to be made in 
order properly to account for so- 





HOW MUCH? 


called overhead personnel including 
engineers, supervisory force, account- 
ants, management personnel, mainte- 
nance personnel, etc. With this al- 
lowance, it may be seen that there is 
at present approximately something 
over 100,000 people working in the 
airplane industry as herein discussed. 


United States Military Air Strength 


Up until a year or so ago, the in- 
crease in our Army and Navy air 
services had been at an extremely low 
rate; increasing for the Army from 
a total of about 1,000 airplanes in 
1937 to about 2,800 at the present 
time (when including Reserves and 
National Guard), and for the Navy 
from about the same number in 1937 
to about 1,800 at present. 

It thus becomes immediately ap- 
parent that the task lying before the 
industry and the services is of tre- 
mendous magnitude if this Program 
is to be met. Some notion of the 





Table I 
THE AIRCRAFT INDUSTRY—MAY 1940 


Item 


Square Feet of Productive Floor Space.. 
Current Production Rate—Per Month..... 


Direct Labor Employees.................- 
Capacity Preduction Rate—Per Month.... 
a. 


Engine and 


Airplane Propeller 
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HOW LONG? 


magnitude of the job can be gained 
by noting the effort of the past sev- 
eral years in Germany and in the 
past three years in England, in which 
countries labor forces approaching 
400,000 are said to maiziain in the 
aircraft industry now. With the 
threat of war constantly before these 
countries during that period acting 
as a grim spur to their efforts, it 
would seem doubtful as to whether 
or not our effort is likely to proceed 
at a more rapid rate than has theirs. 
And yet, all admit the need for exert- 
ing superhuman efforts in order to 
avoid, for us, what we have seen 
occur abroad to those who were un- 
prepared. 


The New Program 


There is still confusion as to ex- 
actly what is meant by the “50,000- 
Planes-A-Year-Program”. Does _ it 
mean a production capacity of this 
amount with an Air Force substan- 
tially less than this? Or does it 
mean that the Air Force itself will 
be maintained at some future date at 
this strength? This is important in 
connection with orderly planning. Al- 
though admittedly the current task is 
to arrive at a production capacity of 
50,000 planes a year on a maximum 
shift basis, it would seem wise to 
proceed in stages, aiming perhaps at 
a 5,000-plane Naval air force and a 
20,000-plane Army air force as the 
first objective. This should be 
reached through the means of maxi- 


mum shifts in the factory space made 
available which at present it is indi- 
cated will amount to two full day 
shifts, even though a substantial num- 
ber of men will work on both a sec- 
ond and a third night shift. Obtain- 
ing this increased air force at a ca- 
pacity basis would mean that at the 
time it was obtained, the annual rate 
of production would be somewhat less 
than the size of the air forces at- 
tained, so that the next stage could 
be proceeded with more quickly or, 
if the air forces were to remain at 
the amount then attained, they could 
be maintained by utilizing the ca- 
pacity built up on only a one-shift 
basis, holding the overtime reserve 
for rapid increase in case of emer- 
gency. 

The problem of pilots, mechanics, 
and air fields necessary for this Pro- 
gram are outside the scope of this 
particular discussion although it is 
well to keep these factors in mind 
when envisioning the whole problem. 

In this discussion it is assumed 
that the planes constructed will be 
proportioned between types to point 
towards a balanced Air Force even 
though at the outset it may be deemed 
necessary to emphasize production of 
training models in order to prepare 
for the operation of the tactical planes 
later to be constructed. Such a bal- 
anced Air Force has been analyzed 
so as to make it possible to arrive at 
what may be termed an “average” 
military airplane. By taking weighted 
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averages of the various components 
of a balanced Air Force, it has been 
found that the “average” military 
airplane would have a structure which 
weighs 6,000 lb.; a powerplant (in- 
cluding engine and propeller) which 
will weigh 2,000 Ib. (It should be 
noted here that because of the use of 
one, two, and four-engined airplanes 
in the military service, the “average” 
military airplane has 1.43 engines.) 
Subsequent computations therefore are 
based on the unit weights of such an 
imaginary “average” military airplane. 

These figures have assumed a slight 
trend of increase in sizes, both of the 
airplane and its powerplant, during 
the next year, as well as a slight in- 
crease in the proportion of multi-en- 
gined bombardment planes in the bal- 
anced Air Force. The amount of 
such increase has been obtained by 
a study of trends in size and power 
of the past several years. Although 
for over-all purposes of consideration 
such an analysis is satisfactory, it is 
desirable that a definite program be 
formulated by the services involved 
as soon as possible, 


Method of Aircraft Industry Expansion 


We are fortunate in this country 
to have available for study the several 
procedures for expansion used in 
other countries during the past sev- 
eral years. Knowing of the successes 
and failures which have maintained in 
these instances, we should be able to 
proceed with a policy recognized as 
the best and with confidence expect 
to avoid the major difficulties which 
other procedures have occasioned 
elsewhere. There are four methods 
of aircraft industry expansion which 
have been tried abroad and which 
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may be briefly described as follows: 
(a) Expansion of existing plant fa- 
cilities. 

(b) The so-called license scheme. 

(c) Govefnment operation. 

(d) The so-called “Shadow Factory” 

scheme with parent company control. 
A detailed description and the man- 

ner of working of each of these plans 

follows : 


(a) Expansion of 
Existing Plant Facilities 


It is probable that the expansion of 
existing plants would prove the most 
efficient method both from the stand- 
point of time and money, to meet the 
current needs. However, the military, 


strategic factors (wherein there is a 
need for avoiding concentration of 
facilities in a few localities, of locat- 
ing more plants in less vulnerable 
places, and impracticability of ex- 
panding labor forces sufficiently rap- 
idly in a few localities) must be 
recognized so that this plan can only 
be resorted to for part of the ex- 
pansion required. 


(b) License Scheme 


This method contemplates turning 
over a design with all of its initial 
development data, including drawings, 
for fabrication under the operation 
and in the factory of another company 
whose product is somewhat similar 





. To produce 50,000 military planes per year would require a direct labor and supervisory 
force of 680,000 employees. To build modern planes, such as these Curtiss pursuits, 
requires skilled labor which is paid an average wage of 70 cents per hour. 





Most fighting ships have complex machine gun and armanent installation. Machine 
gun equipment must be checked before it leaves the factory. Curtiss-Wright photo. 





AVIATION 
July, 1940 


36 





A wide variety of specialists are needed 
in the aircraft factories. These mechanics 
are installing a Cyclone engine in a 
Curtiss pursuit ship at Buffalo, N. Y. 


to the one to be built. Although the 
parent firm is obligated to continue 
to furnish data to some extent, ex- 
perience has nevertheless shown that 
departure in design from that orig- 
inally contemplated usually maintains, 
and the liaison becomes less and less 
between the licensor and the licensee. 
In short, responsibility does not re- 
main with the parent company to the 
extent which is essential for a suc- 
cessful operation in producing its 
product elsewhere than in its own 
factory under its own control. The 
plan is more likely to succeed in in- 
dustries producing less specialized and 
less highly perfected equipment than 
is represented by an airplane, its 
engine, and its propeller. It is un- 
derstood that during the last war this 
scheme was not successful and that 
the product turned out by licensees 
was consistently inferior to that of 
the parent company. It is not be- 
lieved desirable that any major reli- 
ance for the success of our expansion 
program be placed on this method 
of expansion. 


(c) Government Operation 


Government ownership and opera- 
tion of factories producing aircraft 
has not proved successful in any case. 
The most convincing instance of this 
fact is, of course, the nationalization 
of the French aircraft industry by 
virtue of which the French Air Force, 
which was the strongest in the world 
in 1935 and during the years before 
that time, became by 1938 one of the 
weakest. Experience right here at 
home, backed by the testimony of 
service personnel, has shown an in- 
crease in both cost and time in pro- 
ducing designs in the Naval Aircraft 





























Factory which had already been de- 
veloped and produced by the industry 
prior to their production at N.A.F. 
It is believed that all agree that fol- 
lowing this scheme of Government 
ownership and operation could end 
only in disaster. 


(d) “Shadow Faciory” 
with Parent Company Control 


This plan has several variations but 
is essentially one which presumes 
control by the parent company that 
developed the design, with manufac- 
ture centered in shadow assembly 
plants which although they may pro- 
duce a substantial amount of com- 
ponent parts within their own fac- 
tories, may alternatively also subcon- 
tract a large proportion of component 
parts to other industries equipped 
with the specialized tools necessary 
to produce them. Decision for plac- 
ing of such subcontracting orders, 
however, is with the management of 
the shadow factory who, in turn, re- 
port to the management of the parent 
company. Engineering changes and 
new developments, as well as mainte- 
nance of quality standards through 
inspection are also controlled entire- 
ly by the parent company. In short, 
complete responsibility remains with 
the company that is so essentially in- 
terested in the success and quality 
of its product and, in addition, is so 
familiar with it from the engineering 
standpoint because it is its own de- 
velopment. 

This is the scheme by means of 
which it is felt the expansion pro- 
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gram can best be carried out from 
the standpoint of time and cost. In 
England, in those cases where this 
plan has been carried through with 
full pai.nt company control, it has 
been eminently successful. Where it 
approximated a license arrangement 
it failed. 

As shown later, the funds neces- 
sary for plant expansion are outside 
of the scope of what could reason- 
ably be expected to be forthcoming 
from the aircraft industry itself. It 
would therefore appear that insofar 
as land, plant, machine toms and 
equipment ‘are concerned, such ex- 
pansion should be financed by the 
Federal Government who would re- 
tain ownership of these shadow fac- 
tories, leasing them to the parent 
companies who were to operate them, 
during the period of such operation. 

Another consideration which favors 
this “Shadow Factory” scheme is the 
dynamic character of aircraft, which 
has not reached a condition of stand- 
ardization but must be constantly im- 
proved in order to keep in step with 
world competition. This means that 
research and new developments must 
constantly proceed and at stated in- 
tervals, new designs must be placed 
in production to supplant those which 
have become obsolete. Such designs, 
developed by the existing industry, can 
best be put in production, insofar as 
elimination of blank spots in pro- 
duction is concerned and therefore 
with an over-all saving in time, if 
each company may plan a consistent 
policy of development and production 


—— 


The country now has 13,000,000 sq. ft. of airplane and engine factory space. To pro- 
duce 50,000 planes and engines a year, the industry will need 70,000,000 sq. ft. The 


above is Curtiss-Wright’s Buffalo plant. 
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throughout, cooperating of course with 
the Government Services as regards 
specifications. It would appear that 
the difficulties in meeting this con- 
sideration are insurmountable where 
production in the main is to be carried 
out by organizations which are merely 
manufacturing units without creative 
design engineering staffs associated 
with their operations. This feature 
becomes particularly true in view of 
the present proving-ground for air- 
craft equipment in Europe. Observers 
from our Air Force are bringing back 
almost daily, requirements for changes 
in armor, armament, flying character- 
istics, etc., the rapid incorporation of 
which into current designs is essential, 
but with the accompanying need of 
introduction of changes without dis- 
ruption of production. 


Yardsticks and Constants 


In Table II there appear figures 
which furnish unit values derived 
from actual experience, and applicable 
to the airplane structure and to the 
engine and propeller. Combinations 
appear which include such items as 
square feet of floor space; direct labor 
personnel; pounds of material; and 
dollars. By the use of these constants, 
current known outputs can be ex- 
tended to larger production quantities 
in order to determine what the new 
Program will require in terms of floor 
space, man power, and dollars. 

Certain assumptions are listed, on 
the basis of which these constants are 
derived, and care must be taken to 
note variations which will occur in 
the constants should the conditions of 
these assumptions be violated. An- 
other warning on the promiscuous 
use of yardsticks of this type should 
be given. These figures are an aver- 
age for the industry; the operation 
of individual plants may not agree 
with the unit values given in the 
Table, brought about through differ- 
ences in efficiency or through differ- 
ence in the proportion of experimental 
work to production work or at a parti- 
cular time due to slowing up of pro- 
duction accompanying change in 
models. Then too, there is a marked 
difference in the industry at present 
between plants building a_ similar 
product, as to the amount of the prod- 
uct which they completely fabricate 
themselves as compared to the amount 
which is subcontracted to other fac- 
tories or industries. Such difference 
will obviously throw out. the use of 
unit values. For example: the air- 
craft factory which manufactures most 
of its product itself will have a smaller 
value of dollar output per square foot 

(Turn to page 98) 



































































The 15 ft. wide 
center aisle of the 
' new plant. Ferrous 
4 parts are on the 
i left, non - ferrous 
q on the right with 
inspection benches 
en either side of 
the aisle. 












Pratt & Whitney Expands 


Here are the steps taken by one company in fit- 
ting itself into the program of national defense. 


























By Jay P. AuWerter 


Assistant Editor, AVIATION 


RODUCTION of large aircraft engines is one of 

the most important elements in the national defense 
program. An airplane is only as good as its engine and 
’ while the country has a score of factories turning out 
military planes, there are only three plants equipped to 
build large engines in real numbers. 

There has been much loose talk in the newspapers about 
engines being the bottleneck in the air defense program. 
‘ Solutions vary from those urging the government to 

build its own plants to others suggesting that the auto- 
mobile plants be given a chance to prove what they can do. 
In the midst of this wordy turmoil it is refreshing, as 
well as reassuring, to visit the Pratt & Whitney Aircraft 
plant in East Hartford, Conn., one of the country’s largest 
producers of high-powered airplane engines. Pratt & 
Whitney has tripled its engine capacity during the past 
& year. Not’ content with this enormous increase, it is 
continuing to expand its facilities to such a, point that 
by the end of 1940 its monthly capacity will be about 
1,200,000 horsepower. This is equivalent to a capacity of 
12,000 engines per month of 1,000 horsepower eacn. 
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Final inspection of the crankcase and accessory section. The center aisle of the plant 
is in the foreground. Trucks carry parts down this aisle to stores. 


Until the present expansion program 
began, P & W could produce approxi- 
mately 250,000 horsepower per month. 
Last October ground was broken for 
a new building adjoining the present 
factory. In three months the addition 
was finished. It contains about 274,- 
000 square feet of floor space, and 
the overall dimensions are approxi- 
mately 860 by 320 feet. The first 
machine tools were moved in last 
January and production is now in full 
swing. With this addition, Pratt & 
Whitney’s capacity has been raised to 
850,000 hp. a month. 

To meet still further orders from 
the Allies and our own government, 
the engine plant has already begun 
construction on two new buildings 
which will provide additional floor 
space which will enable it to turn out 
the monthly production of 1,200,000 
hp. by the end of the year. 


Part of the assembly line extending into 
the 1939 addition. The assembly line 
exiends from this plant into and all the 
way across the old (1929) plant (left) 


The new addition which is already 
completed and in production was de- 
signed by Albert Kahn, who did the 
original P & W building. It adjoins 
the older plant and is of the same 
generak type of brick and steel con- 
struction. The roof is supported by 
arched beams held up by steel columns 
which form 64 ft. square bays. The 
building is fourteen bays long and 
five wide. A monitor-type, light- 
producing roof, formed partly of glass 
and the balance of tar and gravel 
roofing permits an unusual amount of 
light to enter the factory. Lighting 
for dark days and for night shifts is 
provided by high intensity 400-watt 
mercury vapor bulbs alternating with 
500-watt mazda bulbs. Production 
equipment is all on one floor except 
for engineering and other factory of- 
fices which are located on a mezzanine 
at one end. 

This building was financed with 
French funds and is a complete manu- 
facturing unit. It could be shut down 
later (by closing adjoining doors) 
without disturbing the even produc- 





One of the engines partly assembled on the “Green” assembly line in the part that 
is in the new 1929 addition. Each engine is assembled on an individual stand. 
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tion flow of the old plant. It is now 
producing exclusively engines of the 
1,200 hp. twin wasp type. 

In general, the production lines are 
similar to those in the old plant. The 
building is rectangular, with a wide 
aisle running the length of each side 
and a 15-ft. aisle running through 
the center. Incoming materials are 
moved down the side aisles to the 
proper row where they are to be 
machined or processed. They progress 
toward the center aisle and when 
finished are moved to the assembly 
departments. 

The original plant to which the 
new addition has been added, was 
built in 1929, just ten years previously, 
and into the new production lines has 
gone all of the results of this past 
experience. As in any modern factory 
the main theme of the new production 
lines is efficiency and to obtain this 
a thorough study has been made 
covering all of the operations that 
go into the production of each model 
engine. 

This complete time study has been 
one of the reasons why Pratt & Whit- 
ney has been able to keep its produc- 
tion up to maximum schedule. The 
type of time study being used is 
not fundamentally new but its ap- 
plication to aviation is becoming more 
and more important. In explaining 
how this study was carried out, the 
simplest way would be to take one 
small part of the production line and 
show how it has been applied to this 
part. If this was then multiplied by 
all of the various production lines in 
the plant, the complete story would be 
given. 

First an operation was defined as 
each step done on a part in the pro- 
duction line, no matter how small it 
was. Thus one machine may do sev- 
eral operations at a time, each opera- 
tion being done by a separate tool 
requiring a separate set-up. A time 
study was made of what was called 
the “ground-to-ground” time, that 
being the total time required for set-up 
until the part was taken out of the 
machine. 

When all of the time study opera- 
tions were completed, the results 
gave the basis for these two calcula- 
tions: First of all, by adding up all 
of the separate operations, the total 
time necessary for each part was 
found. Then adding up the total time 
required for all of the individual parts, 
the total time for each engine was 
found. The second calculation ob- 
tained was termed “machine loading,” 
or the total time required by all the 
parts on each machine. This was done 
very simply by adding up all of the 


































































































































various operations applied to each 
part that was done on one machine 
from the tabulated results. Then by 
dividing the total of all of these opera- 
tions into the total number of possible 
working hours in a month, the maxi- 
mum number of parts that could be 
produced on that machine was found. 
When the production rate of “x” en- 
gines per month was decided upon 
for the new plant, the machine loading 
calculation was made for all of the 
machines in the “x” plant. Then, by 
plotting the total time on each ma- 
chine required for engines, it was 
found if, with the number of machines 
that were available, such a produc- 
tion was physically possible. Of 
course, this resulted in over-loading 
some machines while others were able 
to do all of the operations with plenty 
of time to spare. The machines that 
were over-loaded required extra shifts 
sometimes including work done on 
Sundays. If this was then not enough 
time to produce all of the necessary 
parts for “x” engines a month, it was 
obvious that more machines of this 
type had to be bought. 

A system like this is aimed at dis- 
covering the “bottleneck” that would 
occur when the production rate is to 
be increased. Incidentally, only 224 
hours are considered to be a maximum 
working day, as the other hour and 
a half is consumed during changes of 
labor shifts, lunch periods, and other 
incidental delays. 

The flow of material through the 
new plant is, as was stated before, 
much the same as that through the 
original building. The center aisle 
which runs the complete length of the 
building is lined on either side by 
inspection benches. These inspection 
benches represent the last step in each 
part previous to assembly in the com- 
pleted motor. The individual produc- 
tion line might be described as a 
herringbone, with the rough material 
coming in at the outside of the plant, 
flowing down the individual produc- 
tion line into the center. The in- 
dividual production lines in the new 
plant reversed in position from those 
in the old plant, that is where, for 
instance, the cylinder barrel produc- 
tion line was originally on the right- 
hand side of the center aisle, in the 
new plant it has the identical posi- 
tion on the left-hand side. Thus when 
the two plants are taken together, 
being identical in layout except for 
this one reversal, the wall joining the 
two plants will have on either side 
the same production line. 

Aisles down the outside of the plant 
serve as supply lines for each in- 
dividual production line. Material is 


Rough and finishing dome operations 
on the cylinder heads in the 1929 
factory (top). 


In the 1939 factory the dome operations 
are done on a Bullard Mult-Au-Matic 
machine which is capable of handling 
several cylinder heads at once (right). 


A battery of NATCO multiple 
drills (above) located in the 
production line of the crankcase 
department. The multiple drill 
heads drill practically all of the 
holes in one-half of the crank- 
case in one operation. 


The crankshaft counter-weights 
are ground on a Blanchard bed 
grinder with a large magnetic 
chuck. Several counter-weights 
are placed on the magnetic 
chuck at the left and moved 
under the grinder in the center. 
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Rough boring cylinder barrel forgings on a Potter and Johnson machine in the new 
factory. Two barrels are machined at once, each one gripped in one of the chucks 
at the center of the machine. 


es 


Bullard vertical turret lathe, machining 
the main crankcase of a two-row engine. 


Drilling cylinder pad stud holes in the 
crankcase on a Barnes drilling machine. 


~“h Pr 


“” 


Planetary milling of the inside diameter of the cylinder holes of a crankcase on a 
Hall planetary milling machine. 
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Drilling connecting-rod bushing bosses 
on a Barnes “Hydram” drill. Two 
connecting-rods are mounted at once 
under the multiple drill head while 
two more are being set up to be 
moved under when the table holding 
the chucks is revolved. 


fed into the department from these 
two aisles, and progresses in manu- 
facture towards the center aisle on 
which finished parts are wheeled in 
trucks to the stores located at the far 
end next to the assembly department. 
Departments are so arranged that 
practically all non-ferrous alloys are 
machined on one side of the factory, 
and all ferrous metals on the opposite 
side. This simplifies the segregation 
of chips from the machines and the 
supplying of cutting lubricants and 
coolants for the different kinds of 
metals. 

Starting at the front end of the 
building is the rough storage depart- 
ment together with the department for 
the inspection of all incoming ma- 
terial. Facing down the center aisle 
on the left is the ferrous alloy produc- 
tion department, starting with the 
cylinder barrel and going through con- 
necting rods, crankshafts, miscellane- 
ous departments, gears, storerooms 
and on into the assembly department. 
On the other side, following on down, 
is the cylinder head, cylinder assembly, 
crankcase, the finished stores depart- 
ment, and then on into the assembly 
line which stretches across the rear 
of the plant. 

Down the main center aisle into 
finished stores flows all manufactured 
materials as well as that received 
finished. Here it is recorded and 
segregated to its proper section and 
at the right time, it is from here that 


(Turn to page 116) 





ee 














ee «© 






























When fighting airplanes are 


scarce, efficient maintenance is 


necessary to keep them in the air. 


By R. E. Hautier 


British Air Ministry 


IGHTING and training aircraft 

of the Royal Air Force are 
backed by a two-fold maintenance or- 
ganization with wide ramifications. 
The system is elastic, and capable of 
great expansion: it has been designed 
with an eye to the conditions of mod- 
ern warfare. It has two sides, R.A.F. 
and civil. 

On the R.A.F. side, in the field and 
at home, servicing is done in every 
squadron and larger repairs in the 
service-manned repair depots, while 
supply of replacements whether of 
engines and instruments or compo- 
nents is done by equipment depots. 
On the civil side is a newly created 
civilian repair organization, a wide- 
spread system with roots in all 
branches of industry. It is controlled 
by Lord Nuffield and its job is to do 
overhauls and repairs over and above 
those done by the service. 


Maintenance Command 


The Maintenance Command of the 
Royal Air Force controls the main 
system of storage, distribution and 
upkeep of Britain’s air-fighting equip- 
ment, from factory to squadron or 
flying school. This is a recent or- 
ganization, evolved to meet the prob- 
lems produced by the great expansion 
of the R.A.F. It is designed to re- 
lieve the Operational and Training 
Commands of the problems of supply 
















British Combine 


Thousands of young Britains are being trained for various phases of maintenance 
work. These soldiers are in one of the several schools for engine mechanics. 


and repair services; and to concen- 
trate all maintenance units into one 
comprehensive organization. 

Although part of a uniformed serv- 
ice, the Maintenance Command is 
planned and run on the lines of big 
industry. Wherever any specialized 
problems of storage, distribution or 
maintenance was known to have been 
solved in civil industry, the R.A.F. 
went to the industrial experts for 
advice on handling its service count- 
erpart. Railway managers, patrol, 
the automobile association, executives 
of big commercial undertakings, all 
helped in designing the framework 
of the maintenance system of the 
modern R.A.F. 

In structure the Command resem- 
bles four groups of businesses, each 
with a separate function, all under 
the control of a holding company. 
One group handles equipment; one 
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aircraft and engines; another am- 
munition and fuel; and the fourth 
repair and salvage. Control is 
largely decentralized, all administra- 
tive details being left to the separate 
groups and their subsidiary organiza- 
tions. . Only matters of broad policy 
are handled at the top. 

The function of the groups is to 
receive and store, and then to distrib- 
ute to the operational and training 
units serviceable articles of equip- 
ment of all kinds—everything that 
goes to keep the aircraft in the air 
as efficient fighting or training ma- 
chines. Once an item, whether an 
aircraft or a spanner, reaches a unit, 
that unit is responsible for keeping it 
going. Maintenance Command sup- 
plies everything needed for routine 
maintenance and minor repair—petrol, 
ammunition, fabric, metal, dopes, etc. 
When airframes, engines and acces- 
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sory equipment need major overhaul 
or repair they go back to the Main- 
tenance Command. They may go on 
to civilian workshops of the civil 
maintenance organization. 


First Maintenance Problems Are at the 
Squadrons 


Usage, and wear and tear of air- 
craft takes place in the operational 
and training units. These are the 
fighter (pursuit), bomber and recon- 
naissance squadrons, and the flying 
and armament training schools. And 
it is at these units that the first im- 
pact of maintenance demands is felt. 

The Royal Air Force with units on 
a front stretching from the Arctic to 
the tropics, operates under a wide 
variation of climatic and other con- 
ditions. But in the interests of sim- 
plicity, and the interchangeability of 
personnel, a system of aircraft main- 
tenance has been devised for squad- 
rons which is largely, though not 
absolutely, standardized. 

Standard periods between inspec- 
tions of aircraft and engines are laid 
down, generally in terms of flying 
hours. Under certain conditions, as, 
for example, where limited flying takes 
place, or in climates where corrosion 
is rapid, there is an alternative system 
based on time limits irrespective of 
hours flown. 

Even under full war conditions the 
inspection and servicing of British 
operational aircraft follows a strict 
routine. Every time a fighter re- 


turns from patrol, or a bomber from 
a raid, the “between flight” inspec- 
tion is made, 


Tanks are refuelled 








and, if the pilot reports that he has 
been in action, the structure is ex- 
amined for bullet-holes and ammuni- 
tion is replaced. 

Each day, whether it has been in 
action or not, every operational air- 
craft undergoes the “daily inspection”. 
Riggers, fitters, wireless mechanics 
and armourers go over their parts 
of the airplane and give it the “O. 
K.” before turning it over to the 
flying crew. This inspection ensures 
that every serviceable aircraft of a 
British operational squadron is al- 
ways ready to go into immediate 
action. 

After a given number of hours’ 
flying—the exact time depends on the 
type—the “first periodical inspection” 
is made. This job calls for two or 
more hours work from the ground 
engineers—unbuttoning cowlings and 
generally looking around. A further 
spell of flying is followed by the 
rather more comprehensive “second 
periodical inspection”, when every- 
thing that moves on the aircraft 
comes under examination. Finally, 
there is a standard “life” for each 
type of aircraft and engine, at the 
end of which it is sent away for 
complete overhaul. 


Squadron Headquarters Servicing Party 


In the operational squadrons of the 
R.A.F. part of the routine servicing 
is done in the “flights” (or divisions 
of the squadron), part at- squadron 
headquarters by a servicing party of 
fitters and other specialists under a 
skilled engineer officer. Between- 
flight and daily inspections, and a 
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Skilled maintenance men were needed to put this Lockheed bomber back in con- 
dition after Nazi anti-craft made direct hits during the Norwegian campaign. 
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proportion of other routine inspec- 
tions are the job of the flights. Work 
beyond the capacity of the flights, or 
which requires a higher degree of 
technical skill, is handled by the head- 
quarters servicing party. This in- 
cludes light repairs, and the more 
important and lengthy routine inspec- 
tions, Damaged units which are es- 
timated to require more than a cer- 
tain number of man-hours to repair 
are handed over to one of the repair 
shops of the repair and salvage group 
of Maintenance Command. 


Maintenance in the Field 


The maintenance of units of the 
British Air Forces in France and 
other theaters of war is organized 
on lines similar to those at home. 
Repair and salvage units go with the 
expeditionary force; backed, in the 
major theaters of war, by fully 
equipped repair depots. These units 
comprise a headquarters, and a num- 
ber of repair and salvage sections, 
some of which are mobile. They are 
competent to repair aircraft in situ 
and fly them back to their squad- 
drons; or to dismantle them and hand 
over the components to the repair 
organization behind. The repair and 
salvage unit can also assist the oper- 
ational squadrons with servicing work 
beyond their normal capacity. 

The fact that British operational 
aircraft, both at home and abroad, 
have been serviced and maintained in 
the open through months of the most 
severe winter weather and have al- 
ways been ready for service, is an in- 
dication of the efficiency of the R.A.F. 
maintenance engineers. 


Mobility 


Another feature of modern warfare 
—the need for mobility—has a partic- 
ular reaction on the maintenance 
problems of an air squadron in the 
field. The accessory equipment of 
R.A.F. units such as electric engine 
starters, refuelling tankers, light 
workshops, engine dismantling tackle, 
oxygen plants are all highly mobile. 
An entire squadron, and all its gear, 
can move with its own mechanical 
transport in a matter of hours. This 
degree of mobility is in the tradition 
of the Royal Air Force in the last 
German war. It is recorded of No. 32 
Fighter Squadron that “on the 21st 
July, 1918, the Squadron was at- 
tached to the 9th Wing, and was 
moved to Vert Galand. The aircraft 
left for their new station within 30 
minutes of the order for this move 
being received. 


(Turn to page 102) 
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In helping meet England’s mass 
production problem one thought 
was to make more parts out of 
plastic material. In this article 
a well known British aeronaut- 
ical engineer, who wishes to re- 
main anonymous for military 
reasons, tells some of the appli- 
cations that are now in current 
use. The views expressed are 
those believed in England and in 
some cases differ from those in 
this country 


HE British Air Ministry recently 

sent round a circular letter to air- 
craft manufacturers in which it was 
pointed out that designers should, 
wherever possible, use plastics in place 
of light alloys for lightly stressed as 
well as unstressed parts. Official atti- 
tude towards plastics, particularly 
thermo-plastics, such as cellulose ace- 
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The much publicized and now famous 
rear gunners turrets on the English 
bombers have many parts made of 
plastic—parts of the cartridge chutes 
as well as the transparent enclosure. 


















British Press Combine 


PLASTICS 
in British Planes 


tate, is naturally dictated to a large 
degree by the urgent need to economize 
supplies of aluminum and its alloys, 
but the Air Ministry has also been 
very favorably impressed by reports 
from its research station at Farn- 
borough regarding the ability of ad- 
vanced experimental aircraft compon- 
ents to withstand stress and strain 
imposed by severe laboratory and 
flight tests. 

Dealing first with new develop- 
ments in the field of thermo-plastics, 
these being considered the most im- 
portant materials by British aircraft 
designers, transparent acetate finds the 
largest bulk uses. However black, 
heavily pigmented acetate sheet and 
extruded tube are also being increas- 
ingly specified for fairings, scoops, 
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boots and all kinds of ducts; extruded 
small diameter tubes being used for 
electrical conduits. Acrylic resin in 
the form of the well known methyl 
methacrylate resin, which under the 
trade name “Perspex” is manufac- 
tured by Imperial Chemical Indus- 
tries, finds similar uses for acetate. 
These are in the form of gun turrets, 
windows, sliding hoods, landing lights 
and other purposes where maximum 
visibility is essential, and practically 
the whole of the I.C.I. output is ear- 
marked for the R. A. F. 

At present there are two principal 
British suppliers of acetate; British 
Celanese Ltd., and British Xylonite 
Co. Ltd., but very large quantities 
of the French material Rhodoid, manu- 
factured by the Société des Usines 
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Chimiques are imported. The actual 
fabrication of aircraft parts from ace- 
tate sheet is carried out by four or 
five really large concerns headed by 
Triplex Ltd., half a dozen or so 
medium sized firms and perhaps a 
dozen of small ones. Most of the 
fabricators or sheet formers have their 
works outside the main industrial 
areas in places which are considered 
reasonably safe from aerial bombard- 
ment. 

A policy of specialization is gener- 
ally adopted by fabricators, where, for 
instance, some firms work mainly 
with the clear acetate, while others 
concentrate on the opaque material 
and turn out ducts, fairings, fillets and 
conduits, etc. Small concerns with 
very limited facilities produce cabin 
heating ducts and air intakes from 
sheet by longitudinal cementing, also 
scoops and simply shaped parts which 
require only the simplest wooden 
formers. Larger factories are more 
versatile and, in addition to their reg- 
ular lines, carry out a certain amount 
of experimental work either in asso- 
ciation with leading aircraft manu- 
facturers, such as de Haviiland’s who 
have always adopted a very progres- 
sive attitude towards plastics, or in 
conjunction with the Air Ministry 
research station at Farnborough. 

Fabricators handling large scale 
acetate shapes, such as gun turrets, 
transparent panels, etc., usually do 
their forming from acrylic resin sheet 
as well as the acetate, and there are 
practically no firms specializing ex- 
clusively in forming from Perspex. 
Both acetate and acrylic forms have 
to be passed by Air Ministry Inspec- 
tors before they can be used in actual 
aircraft assembly. 

Aircraft designers have at present 
under survey a large number of parts 
now made in metal which could be 
moulded of acetate, and new mouldings 
in this material are continually under- 
going test. The extent of the use of 
acetate in British planes may be seen 
when it is pointed out that in the 
construction of one well known 
bomber over 22 different uses are 
found for acetate forms from sheet or 
fabricated from tube. These uses vary 
widely from small parts, such as de- 
icing devices for the radio aerial to 
fairings, fillets and transparent win- 
dows. Almost every. new model that 
is produced contains fresh applications 
of acetate, particularly acetate tubes. 
These are being increasingly preferred 
to metal ones on account of their 
lightness in weight, ease of fabrica- 
tion and installation. At the moment 
great efforts are being made to in- 
crease the range of extruded acetate 


tubing so as to avoid the present 
rather cumbersome method of making 
the larger diameters by longitudinal 
cementing. 

It is realized that by increasing the 
use of cellulose acetate in military 
craft it is possible to step up the tempo 
of production quite appreciably. Thus 
components, which in metal must be 
built up of separate sections requiring 
several operations, can often be 
formed of single sheets of acetate in 
a simple and inexpensive wooden jig 
in one operation. It has been found 
possible to produce an acetate part in 
something like one-tenth the time 
normally required to make its metal 
coanterpart. Of value also is the 
fact that acetate parts can be easily 
modified without incurring great ex- 








pense or wasting time, whereas, of 
course, with metal components metal 
jigs and tools have to be changed and 
production is temporarily disorgan- 
ized. 

In the fabrication of acetate aircraft 
parts in British works the first oper- 
ation is the production of jigs. These 
are usualiy made of mahogany by 
engineers or pattern makers who have 
adapted themselves to this particular 
class of work. Generally jigs are 
made by the moulder and seldom 
produced outside. Once the jig is 
made and properly mounted in posi- 
tion, the sheet of appropriate thick- 
ness: is selected and cut to size. 
The rough shape is next hung up in 
a gas or electrically heated air oven 

(Turn to page 118) 
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In the foreward cockpits of the bombers plastics again play their important role. Con- 
duit pipes, parts of the seais, unstressed members of the internal arrangement are in 
many cases made of plastic while all of the cockpit enclosures are made of transparent 
moulded forms. These Blenheim Bombers give an excellent example of how much is 


used in these enclosures. 
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ie the preceding part of the descrip- 
am tion of the Lockheed engineering 
department only a general view of 
the whole organization was given. 
This was important in order to show 
what the functions of the department 
are as a whole. But equally import- 
ant to making the engineering de- 
partment operate smoothly and effi- 
ciently as one unit is the smooth 
operation of each individual unit 
which is represented by various types 
of engineers. 

A comprehensive job specification 
table lists the educational, technical, 
and experience requirements for every 
job in the engineering department. 
Every man knows what these re- 
quirements are, and if he is ambitious 
to improve his position he knows ex- 
actly what he must accomplish in 
order to make himself eligible for 
advancement. Vocational guidance is 
another service offered to engineers 
here, who may contact the engineer- 
ing personnel office for advice on 
training and study that will enable 
them to advance in income and 
responsibility. 

Some of these job specifications, in 
brief, are as follows: 


Detail Draftsman—Senior 


Technical ability—Advance knowl- 
edge of blueprint reading. Able to 
make neat, accurate drawings of 
complex sheet metal and machined 
detail parts or major asembly draw- 
ings. Able to make minor spot lay- 
outs of sheet metal or machined parts. 
Advance knowledge of the “Drafting 
Room Manual,” “Design Handbook” 
and drafting room procedures. Ad- 
vance knowledge of mathematics’ 
through _ trigonometry. Advance 
knowledge of aircraft materials and 
their physical properties. Advance 
knowledge of manufacture of castings, 
forgings, extrusions and die castings. 
Advance knowledge of sheet metal 
fabrication (hydropress, drop ham- 
mer, contour routing, forming brake 
and forming roll). Advance knowl- 


Value Received from an 


ENGINEERING 
DEPARTMENT 


Part II of a story describing the engineering department 


of one of the largest airplane plants in the industry. With 


the sudden impetus given to the aircraft defense pro- 


gram added pressure has been placed on engineering 


departments for improved mass-production designs. 


By Hall L. Hibbard 


Chief Engineer, 
Lockheed Aircraft Corporation 


edge of machine shop operations (mill- 
ing machine, engine and turret lathe, 
drillpress, shaper and planer, boring 
machine). Basic knowledge of fits, 
tolerances and interchangeability. 

Education and experience—Equiva- 
lent of not less than 24 years drafting 
experience, one year of which was in 
aircraft drafting; or two years tech- 
nical training in an accepted uni- 
versity and six months aircraft draft- 
ing. At least seventeen months ex- 
perience drafting (aircraft) or Bach- 
elor’s degree in aeronautics from ac- 
cepted university. 


Layout Draftsman—Senior 


Technical ability—Ability to lay out 
preliminary structural design. Ability 
to stress minor design (simpie beams, 
columns, structures). Advance knowl- 
edge of descriptive geometry (de- 
velopment of true angles, true lengths 
and true surfaces). Advance knowl- 
edge of lofting and development of 
compound curved surfaces. Advance 
knowledge of strength of materials. 
Advance knowledge of elements of 
mechanism. Ability to create com- 
plicated designs, such as wings, land- 
ing gear, etc. Knowledge of aero- 
dynamics. Advance knowledge of 
metallurgy, heat treatment, etc. Cap- 
able of supervising detailers and 
junior layout draftsmen. 

Education and experience—Equiva- 
lent of not less than six years draft- 
ing and designing, four years of 
which were in aircraft work; or 
equivalent of not less than two years 


AVIATION 
July, 1940 


46 


technical training in an accepted uni- 
versity and four years of aircraft 
drafting and designing. 


Stress Analyst—Junior 


Technical ability—Conversant with 
use of machine calculator. Knowl- 
edge of “Lockheed Drafting Room 
Manual,” “Design Handbook,” and 
“Standards Book,” etc. Working 
knowledge of mathematics, including 
college algebra, trigonometry and ele- 
mentary calculus (latter not required 
if the engineer agrees to study it 
after transfer). Basic knowledge of 
physics. Able to write correctly and 
to prepare orderly reports without 
detailed supervision. Familiar with 
airplane structural analysis—load fac- 
tors, design conditions (flight, land- 
ing, etc.), elementary aerodynamics. 
Familiarity with design of airplane 
structures, preferably obtained from 
actual drafting experience. 

Education and experience—Equiva- 
lent of not less than 24 years training 
in accepted university and 14 years 
experience in aircraft stress analysis. 

Personal characteristics—Accuracy, 
particularly in computations. Engi- 
neering judgment, i.e., ability to judge 
what is important and what is not. 


Group Engineer—Senior 


Technical ability—Able to make 
neat, accurate drawings. Knowledge 
of stress analysis. Knowledge of aero- 
dynamics. Able to engineer major 
component parts for airplanes. Able 
to produce new designs or design 
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changes on instructions from project 
engineer. Be posted on latest im- 
proved designs for embodiment in the 
work assigned. Able to assume full 
responsibility for design of major 
structural unit of aircraft. Complete 
knowledge of design requirements per- 
taining to his technical responsibility 
as contained in the “Air Corps De- 
sign Handbook.” Knowledge of air- 
plane construction, manufacture and 
shop practice. Capable of organizing 
and managing a group of men. Able 
to supervise layouts of draftsmen and 
designers; to plan and direct work;. 
to make decisions on some of the prob- 
lems arising in the design or layouts 
of the group. Possess executive 
ability for correlating the work of 
others. 

Education and experience—Equiva- 
lent of not less than three years’ tech- 
nical training in an accepted univers- 
ity and at least 44 years drafting and 
designing, of which not less than 34 
years were in aircraft work; or four 
years technical training and 34 years 
aircraft drafting and designing. 


Project Engineer 


Technical ability—Complete knowl- 
edge of all drafting and procedures. 
Thorough knowledge of stress analy- 
sis. Able to furnish technical advice 
to prospective customers; to approve 
design; to make design decisions. 
Thorough knowledge of design re- 
quirements pertaining to his technical 
responsibility as contained in the “Air 
Corps Design Handbook.” Knowledge 
of best methods of aircraft manu- 
facture. Thorough knowledge of air- 
plane construction and manufacture 
and shop practice. Have understand- 
ing of economics of aviation industry, 
including costs, production and admin- 
istration. Able to supervise all per- 
sonnel assigned to project; to direct 
design; to assign work. Able to assist 


in preparation of time and expense 
budgets. Possess superior executive, 
some administrative, ability. 

Education and experience—Equiva- 
lent of five years technical training 
in an accepted university, one year of 
which specialized work related to air- 
craft design and production, such as 
wind tunnel work or structural re- 
search, and seven years of aircraft 
experience. 

Yes, it takes brains to be an engi- 
neer—brains and background, tech- 
nical knowledge, experience and 
ability to create, to supervise and to 
understand thoroughly all the prob- 
lems of aerodynamics, mathematics or 
stress analysis depending on the 
bracket into which the individual is 
placed or hopes to be placed. 

The entire engineering department 
operates on an employee classifica- 
tion system similar to the civil service. 
Opportunity for advancement is 
always present, but as may be ob- 
served from the above job specifica- 


tions, a man must earn his way up 


from one bracket to another. It is a 
system which is scrupulously fair, 
both to the employee and to the com- 
pany. 

When a new development project 
has been approved by the chief project 
engineer, the chief research engineer, 
and the chief engineer, it goes first to 
H. F. McCann, the planning engineer, 
who establishes a design schedule. 
The purpose of this is to show how 
many engineering-hours will be re- 
quired to complete the project, and 
how much it will cost. The procedure 
involved is as follows: - 


Preliminary Project Time Estimate 


Engineering planning obtains the 
estimated weight (empty weight of 
airplane less the combined weight of 
all engines and propellers) and multi- 
plies this figure by an assumed hours- 
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The “Engineering Project Design Estimate” which 
sums up the amount of engineering work necessary 


in the various departments. 


per-pound factor. The product thus 
obtained is the estimated time con- 
sidered as being adequate to perform 
all productive engineering labor in- 
volved. 

The total number of hours is then 
prorated to the various groups on a 
basis of time comparisons with pre- 
vious projects. This information is 
entered on “Engineering Project De- 
sign Estimate” sheets and submitted to 
the engineering manager, chief re- 
search engineer, chief project engi- 
neer, and project engineer for con- 
sideration and tentative approval. 

A sample engineering project de- 
sign estimate is given in Kjig. 3. 


Group Estimate 


When the preliminary project time 
estimate has been tentatively approved, 
it is issued for the benefit of the su- 
pervisory personnel concerned. Group 
engineers in charge of design are 
given job estimate sheets which they 
fill out and forward to engineering 
planning. The job estimate sheets 
are to give a detailed list of all pos- 
sible jobs involved and the estimated 
number of drawings per job. Inci- 
dentally, depending on the size of the 
airplane, from 3,500 to 12,000 separate 
and individual drawings are required. 

All supervisory personnel con- 
cerned are to consider carefully the 
time allotments established on the pre- 
liminary time estimate and if adjust- 

(Turn to page 104) 
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Its advantages and how it may 
be of use to aviation is of great 


current interest 


Part II 


By Don Fink 


Radio Editor, “Aviation” 


HAT advantages accrue from 

using frequency modulation? In 
the first place, interference of all kinds 
is discriminated against. The explana- 
tion is that the frequency-modulated 
signal is a highly artificial type of 
transmission, containing no variations 
in amplitude and very wide variations 
in frequency. Noises of all kinds, both 
natural and man-made, are principally 
made up of variations in amplitude, to 
which the receiver is not sensitive. 
Hence the signal rides through the 
interference. The degree of improve- 
ment with a deviation ratio of five to 
one is from 10 to 30 db (a ratio of 
10 to 1,000 times expressed in power), 
depending on the type of noise. Smooth 
noise such as is produced by tubes 
and circuits (thermal agitation noise 
and shot-effect noise) is easiest to 
overcome. Sharp impulsive noises such 
as arise in ignition systems, etc., are 
less so. Natural static, such as exists 


on the u-h-f bands, lies inbetween the 
other two classes. In general, noise 
is conspicuous by its absence, in 
frequency-modulation reception, even 
when the input signal is less than 25 
microvolts. The result is that the 
service range of the transmitter, for 
a given power, is greatly increased. 
A 50-kw. f-m transmitter operating on 
42 Mc can be expected to have a serv- 
ice range of about 100 miles, if the 
transmitting antenna is high (1,000 
ft. or more). An amplitude-modu- 
lated transmitter of the same carrier 
power rating would have a range of 
perhaps 50 miles, for the same ratio of 
the signal to the noise. 

The freedom from noise has another 
great advantage in the broadcasting of 
music having a wide range of volume. 
In symphonic broadcasting, the range 
of volume between the softest and the 
loudest passages may be 40 to 60 
db. In ordinary broadcasting the 
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Basic frequency modulation unit (Arm- 
strong system) 


softest passages are often lost in the 
noise background, and the loudest pas- 
sages must reduce in volume to avoid 
overloading the transmitter. In f-m 
broadcasting a dynamic range of some 
55 to 65 db. is available, so that the 
entire range of the volume of the 
program may be accommodated with- 
out any necessity of “riding the gain” 
at the transmitter. This makes for 
extraordinary realism in reproduction 
of wide-range programs. 

The second great advantage is the 
freedom from interference from other 
stations using the same frequency. As 
previously mentioned, if the stronger 
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signal is about twice as strong (6 db 
stronger) as the weaker, the stronger 
signal dominates the receiver, and the 
weaker cannot be heard. On conven- 
tional amplitude modulation the ratio 
is closer to 30 times (30 db), that is, 
the stronger signal must be 30 times 
as strong as the weaker signal before 
it can be said to dominate the re- 
ceiver. Otherwise heterodyne beat 
notes and crosstalk will mar _ the 
stronger signal. The full explanation 
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of the advantage of f-m in this respect 
is complicated by Bessel functions and 
other involved mathematics, but its 
practical reality is now granted (al- 
though the value of the limiting ratio 
is not exactly two-to-one in all cases). 

Finally, another great advantage of 
frequency modulation is the ease with 
which the system may be designed to 
be substantially free of harmonic dis- 
tortion. In amplitude-modulated trans- 
mitters and receivers, such harmonic 
distortion is introduced primarily by 
the curvature of the dynamic char- 
acteristics of tubes in the transmitter 
and receiver. At high levels of modu- 
lation, it is practically impossible to 
avoid this difficulty, since the modu- 
lator and demodulator are inherently 
non-linear devices. The only remedy 
is to employ low-level percentages of 
modulation, which is in itself so un- 
economical that the Federal Commun- 
ications Commission would not allow 
it, even if the broadcasters were in- 
clined to prefer quality above cover- 
age which they are not. In frequency 
modulation, on the other hand, the 
dynamic characteristic of the amplifier 
stages does not affect the harmonic 
distortion in the slightest degree. In 
fact, class C amplification can be used 
in the transmitter (and in the re- 
ceiver, if it were worth while) with- 


1,000-watt f-m amplifiers in production 
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Typical f-m receiver 


out detrimental effects. In f-m, the 
harmonic distortion arises as a result 
of the circuit design, not tube charac- 
teristics. The design of a symmetri- 
cal band-pass. circuit of sufficient width 
to avoid distortion is practical and 
entirely economical. So the distor- 
tion of a typical f-m system, including 
transmitter as well as receiver, usu- 
ally may be made less than 2 per cent 
at full modulation, whereas 10 per 
cent is good performance in amplitude- 
modulated equipment. 

Practical corollarys of the use of 
class C stages in the transmitter are 
the reduction in weight, reduction in 
power consumption, and increase in 
stability. The power output of the 
transmitter is constant. There are no 
power peaks from modulation, and the 
tubes and power supply can be operated 
continuously at their maximum capa- 
bilities. 

The net result is that frequency 
modulation, as applied to u-h-f broad- 
casting, produces results which have 
astounded even the most critical ob- 
servers. The results are so good that 
the radio frequency part of the circuit 
could be replaced by a telephone line 
(and a very good line at that) with- 
out anyone being able to tell the dif- 
ference. Whether such performance 
is a saleable item, so far as the public 
is concerned, is the only remaining 
question. And the indications are that 
the reaction of the public will not be 
long in making itself felt. 


What does f-m offer for aviation? 


Thus far, the industry has been so 
busy considering f-m for its broad- 
casting applications that very little 
thought has been given to its uses 
for utilitarian communication and 
navigational purposes. At present a 
complete f-m system is being designed 
and will be soon installed for the 
State Police of Connecticut. Al- 
though no official announcements have 
been made, its uses in aviation are 
being actively investigated on several 
fronts. Lacking any definite knowl- 

(Turn to page 120) 
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N June 14, the Wright Aeronau- 

tical Corporation formally dedi- 
cated the new addition to its aircraft 
engine factory. This new building 
will play an important role in turning 
out much-needed engines for the na- 
tion’s air defense program. 

Containing 12.4 acres of floor space, 
the new addition was completed in the 
spectacular time of 57 working days. 
The plant gives Wright 540,000 addi- 
tional square feet. A third plant was 
recently acquired at Fairlawn, N. J. 
which contributes 450,000 square feet 
of space. With other minor additions 
to the main factory, Wright has in- 
creased its manufacturing space from 
slightly more than 1,000,000 square 
feet to approximately 2,300,000. 

The outstanding feature of the plant 
pictured here is the manner in which 
it has been laid out for the line pro- 
duction of aircraft engine parts. Raw 
materials enter the plant at one end, 
flow through various manufacturing 
operations and emerge as completely 
fabricated units. Routing of materials 
has been arranged after much study 
and on the basis of Wright’s many 
years of experience. 

After the last machining operation, 
parts are delivered directly to the final 
inspection crib. Parts that need to 
be plated or painted go directly from 
the machining line to the finishing 
group before being routed to the final 
inspector. After the last inspection 
stand has been passed, parts are 


New Wright Engine Plant 


Wright Aeronautical has built and equipped a splendid 


new addition to its Paterson, N. J., engine factory. 


trucked to the finished stores and to 
the assembly department in the main 
plant for complete final assembly. 
All the equipment in the plant is 
new. An automatic cleaning and plat- 
ing unit is located in the cylinder 
barrel line so that partially machined 


cylinder barrels pass through it and 
then go to nitriding furnaces before 
going to the head of another machin- 
ing operation. Six large nitriding 
and several auxiliary heat-treating 
furnaces compose one of the largest 
units of that kind in the world. 





The new plant has been designed and laid out on the basis of Wright's many years of 
engine production experience. Overhead monorail equipment extends throughout. 

















Part of the cylinder department of the new plant. The light, well 
arranged factory is typical of today’s best industrial design. This 
addition, which is 480 by 980 feet in size, is of fireproof construc- 
tion, has reenforced foundations and floors, a steel frame, metal 
roofdecks and brick walls that contain many windows. There are 
some 60,000 panes of glass in the walls and roof. There are mez- 
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zanines at both ends of the building, each adding 20,000 square 
feet of space. One is used for office space, while the other is for 
a cafeteria, which accommodates 300 persons. Mobile lunch 
counters are wheeled through the plant at lunch time. Six wash- 
rooms, not shown in these photographs, are suspended from the 
ceiling by an ingenious arrangement. 
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A cross section of the supercharger machining department, with started, showing the speed with which industrial buildings may 
new equipment being moved into place. Machinery was in opera- be built. A single-row Cyclone engine reqiures 5,000 labor 
tion in this plant only three months after the foundation was hours, 37,000 mfg. operations, 5,500 separate paris. 
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Machines are installed in 12 double lines separated by wide Below. An airplane view of the plant, showing railroad loading 
aisles. These lines are broken by three main cross aisles along platforms. The new foundry is in the smaller building at the 
which materials move. Over 1250 new machines are in the plant. right, where aluminum, magnesium and bronze castings are made. 
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Investors Watch 


Aviation Trends 
By Selig Altschul 


REPARATION for our national 

defense program and the haste in 
which Congress sought to make avail- 
able funds and powers requested by 
the President, has led to some con- 
fusion as to actual expenditures to 
be made. All told, more than five 
billion dollars in regular and special 
appropriations and authorizations have 
been made at the current session of 
Congress. 

This amount will be available dur- 
ing the 1941 fiscal year and will pur- 
chase a wide variety of items such as 
airplanes, guns, tanks, tractors and 
other implements of war. 

With its importance clearly estab- 
lished, aviation is slated to obtain the 
largest percentage of national defense 
funds. The Army Air Corps, in all, 
will receive about $728,000,000 in cash 
and contract authorizations. For the 
previous fiscal year, only $262,000,000 
was made available to the Army air 
force. The Navy’s Bureau of Aero- 
nautics will, for the 1941 fiscal year, 
have available a total of about $286,- 
000,000, compared with $132,000,000 
received for the year ended June 30, 
1940. 

Appropriations and authorizations 
will permit the Army Air Corps to 
order 5,566 planes. Of this total, 4,000 
will be training ships, and the re- 
mainder combat types, including 200 
of the large four-motored bombers. 
The Navy’s air arm will use its appro- 
priation to acquire 3,100 planes, in- 
cluding 2,500 training ships. 

The national defense appropriation 
bills also included a blank check of 
$400,000,000 to be used in speeding 
up capacity and rate of production for 
war materials. Part of this amount 
will probably be used to increase the 
output of the aircraft industry. 

Legislation has also been enacted 
removing the 6,000 plane limit on the 
authorized strength of the Army Air 
Corps. With this development, the 
future size of the Air Corps will be 
determined solely by the amount of 
funds approved by Congress, rather 
than-a statutory limitation as to num- 
ber of planes. 

The authorized strength of the 
Navy’s air force was also given a 


substantial boost. Instead of the pres- 
ent level of 3,000 planes, the Navy 
will be permitted to acquire up to a 
total of 10,000 planes. To make this 
higher total effective, however, addi- 
tional appropriations must be forth- 
coming from Congress. 

Simultaneous with our own heavy 
rearmament program, purchases by 
Great Britain and Canada are expected 
to increase considerably. The initial 
buying program, before the fall of 
France, encompassed orders for more 
than one billion dollars worth of air- 
planes. 

Yet, in the face of such overwhelm- 
ing potential business, aircraft stocks 
in recent market sessions have not 
fully reflected this overflow of orders. 
Although, it is true, as shown in Table 
I, aircrafts are still well above their 


1938 and 1939 lows. 





Averages 


Barron’s’_ Barron’s Barron’s 
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For example, the Glenn L. Martin 
Co. plant at Baltimore was originally 
designed to facilitate volume produc- 
tion of aircraft. Furthermore, manu- 
facturing methods used at this modern 
plant are geared for mass production 
of planes. Yet, the company had not 
derived the maximum utilization of 
its facilities due to the fact that it 
had not received any production orders 
of sufficient volume for any one type 
to put the plant in high gear. 

The aircraft industry could hardly 
justify mass production of planes dur- 
ing the period of its early growth. 
Moreover, it was only because of the 
violent intensification of hostilities 
that the industry was confronted with 
an unprecedented demand for aircraft. 

The two foremost aircraft engine 
builders, Pratt & Whitney and Wright, 
have voluntarily agreed to give the 
Government license rights to any of 
their engines for a three-year period, 
with an extension if necessary. License 
rights are also available for the pro- 
duction of the British Rolls-Royce 
liquid-cooled motor. 

Upon further clarification of de- 
velopments, it appears that Ford will 
place the Rolls-Royce aviation motor 
into mass production, and that manu- 
facture of complete airplanes may be 
deferred for the time being at least. 

There have been increasing indica- 
tions that General Motors is mobiliz- 
ing its parts producing facilities to 
make parts for its Allison engine. 

Among the automobile combines, 
General Motors is already the largest 





Average Average Average single factor in the aircraft industry 
May 17 41.90 24.28 73 and is likely to emerge from war- 
24 37.72 22.26 64 inspired production with a well-inte- 
31 38.75 23.75 66 grated and a much larger aviation 
June 7 37.85 24.22 66 participation. 
(Turn to page 110) 
Table I 


Aviation Securities Still Above 1938 and 1939 Lows 


Dow-Jones Industrial Average........... 
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% Increase 
Recent 1939 1938 1938 Low to 


Low * Low Low Recent Low 
110.51 120.04 97.46 13.4% 
49 162 8 512.5 
264 124 133 92.7 
12 0% 118 32 
103 64 4 156.2 
12 7% 5 140.0 
43 33 24 65.0 
19? 153 104 88.1 
78 4} 34 134.6 
712 55 31 131.4 
27% 18 58 386.7 
292 264 144 110.6 
15 128 5% 155.3 
403 31 193 105.8 
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xe Republic ENDURO Heat-Resisting 


Steel in United Air Lines Air Preheater 





Cluster, after operating 10 TIMES AS LONG 


as the material previously used, is still in service! 


And this service is anything but easy. The hot exhaust 
gases inside the cluster, designed and built by United Air 
Lines, raise the temperature of the metal to 1300 de- 
grees. Air passing around the outside of the tubes is sky 
temperature — often well below zero. The service is so 
tough, in fact, that the metal originally used required 
replacement after 500 hours. And that was a good 
figure when consideration is given to the number of 
hours in the air of other parts of an air liner. 

Then Republic ENDURO* Heat-Resisting Steel — a star 
performer wherever high temperatures are a factor — 
was given a trial. It has been in service now for better 


than 5000 hours—10 times as long as the material pre- 





BERGER MANUFACTURING DIVISION + NILES STEEL PRODUCTS DIVISION + STEEL AND TUBES DIVISION 
UNION DRAWN STEEL DIVISION « TRUSCON STEEL COMPANY 
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viously used — WITH NO INDICATION OF FAILURE. As 
a result, ENDURO now is standard for replacements. 

Keep this short, true story in mind when you need a 
metal that will resist high temperatures and corrosion — 
that provides a high strength to weight ratio— for fire 
walls, collector rings, exhaust stacks, boilers, cartridge 
starters, battery compartments, lavatory compartments, 
galleys and a host of other applications. 

Literature giving complete technical information on the 
various grades of Republic ENDURO Stainless and Heat- 
Resisting Steels will be sent on request. Write Republic 
Steel Corporation, Alloy Steel Division, 
Massillon, O.; General Offices, Cleveland, O. 










*Reg. U.S. Pat. Off. 





.... pioneer in the development of 
electric furnace steels—both alloy and 
stainless—and, today, the world’s largest 
producer of aircraft quality steels. 
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The 1940 model Howard's landing gear is shown in the 
drawing below. The dual springs “A” take the initial 
landing loads and those imposed during taxiing. These 
springs are restrained by a metal plate below the 
point “D”, slide over a metal strut and are restrained 
at the other end by a U-shaped metal flange project- 
ing from the hydraulic strut “B”. “C” is the hydraulic 
brake line which is controlled from the pilot's seat. 
“B” is the main fitting attaching the gear to the wing. 
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Wj 
jj, The wing gun installation shown above is 
Y The 
: y typical of many in the present pursuit ships. of tt 
This one, a .30 caliber, is in the wing of a Seo | 
Republic EP-1 pursuit and is capable of the | 
carrying 1000 rounds of ammunition. The funci 
container on the right side is the ammunition belo 
box, feeding cartridges into the gun through it to 


the chute just to the right of the gun. The 
link ejection chute is located just to the left 
of the gun and the cartridge cases are ejected 
through the chute in the bottom below the 
gun. The rear of the gun has had to be 
inserted through a hole in the wing spar. 
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The tail wheel of the Model 18 twine-engined Beechcraft (left), is built up 
of welded #4130 chrome molybdenum steel sheet and tubing and heat 
treating the assembly on completion. An oleo strut, just below point 
“A” is employed. Ketraction is accomplished simultaneously with the 
retraction of the main landing gear, by a combination chain and cgble 
running to a sprocket on the torque tube that operates the main landing 
gear. These cables, “C”, are attached to the retracting mechanism of the 
tail wheel at “A”. When the bottom cable is moved forward “A” is slid 
along the tube “B” and the whole landing gear swings up, being hinged 
at “D”. “E” is a connection between the tail wheel and doors on the 
bottom of the fuselage. The assembly is designed for a load of 5970 
lb, is full swivelling through 360 degrees, and can be locked in the fore 
and aft position. Power for retraction of the complete landing gear is 
supplied by a small electric motor, through an irreversible worm gear 
reduction drive which enables the entire gear to be completely retracted 
in less than 4 seconds, at a power expenditure of approximately one 
horsepower. The auxiliary hand control for the main landing gear also 
operates the tail wheel mechanism 

















The tail wheel of the Howard 1940 model (below) is 
of the non-retracting type. At point “A” is a device 
for locking the tail wheel with the rudder. Part of 
the landing load is taken by the spring at “B” in con- 
junction with an hydraulic shock strut located directly 
below it. “C” is the axis of the tail wheel, allowing 
it to swivel. 
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Fuselage and wings are 
baked at specific tempera- 
tures in this oven. This proc- 
ess completes impregnation of 
the wood by the plastic. 


With thousands of training ships 
needed for the new pilot training 
program, this “oven-baked” plas- 
tic airplane is receiving much 


favorable attention. 




















Wide World 


“Heromold” Trainer 


EAMING with pride and radiat- 
ing optimism, officials of Timm 
Aircraft Corp. have unveiled to the 
industry their version of the plastic 
plane. And at first glance, backed up 
by subsequent examination, it looks 


very interesting indeed. The Timm 
people, and a lot of others who have 
investigated the ship, feel that it is a 
better airplane for less money, and 
can be built faster, than comparable 
planes of more conventional design. 
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The first plane introduced is a two- 
place tandem trainer type because that 
is the model most in demand at pres- 
ent, but the process is just as appli- 
cable to any size or type plane. 

The Timm plastic process might 
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Flight view of the Timm 
trainer, with sales manager 
Allan Russell piloting. 
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better be described as a simplified way 
of building a superior type wood air- 
plane through bonding spruce strips 
into a homogeneous structure with a 
plastic impregnation which improves 
the structural qualities of the mate- 
rial, makes it highly fire resistant, 
practically impervious to weather, and 
produces a glass-smooth finish which 
is the delight of all who see it. 

The present Timm trainer, which 
has come through rigorous flight test- 
ing with flying colors, is a low wing 
monoplane powered with a 160 hp. 
Kinner engine. Wing span is 36 feet, 
length 24 feet, 10 inches, height 7 ft. 
9 in. Top speed is given as 140 
m.p.h. and cruising speed 129 m.p.h. 
Trailing edge flaps bring the landing 


Fuselage is made in two halves which 
permits easy installation of seats and 
other interior fittings. Then two halves are 
pressed in a precision mold and are later 
baked. Former rings at various points 
complete the structure. 


speed down to about 42 mph. In 
general appearance the plane is quite 
conventional and a closer inspection 
of the structure bears out this first 
impression. An interior view gives an 
impression of the conventional wood 
airplane with plywood cover. How- 
ever, the difference lies in the method 
of assembly. All surfaces, such as 
the two fuselage halves, the two por- 
tions of each wing, the halves of the 
tail members and control members, are 
laid up of spruce veneer impregnated 
with a special phenolic resin plastic 
material and pressed in a precision 
mold to the exact contour desired. This 
is not done under heat and tremendous 
pressure as is necessary with some 
plastic materials. Instead the parts 
are taken out of the presses, after a 
reasonable time, and placed in a large 
oven for baking. This baking process, 
under moderate heat, completes the 
impregnation of the wood by the plas- 
tic and renders the entire part a 
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homogeneous unit. Because the parts 
are molded to exact contour they can 
be assembled to the skeleton frame- 
work inside the fuselage and wings 
without the time-wasting process of 
nailing strips and clamps, except that 
a simplified master clamping system 
is used to clamp an entire wing or 
fuselage section to the frame work at 
once, eliminating much hand work and 
thereby reducing cost and speeding 
production. Actual factory tests have 
proved this wood-plastic material to 
be more resistant to shock and to fire 
than sheet aluminum alloy material of 
comparable strength. Quantity produc- 
tion of this plastic type plane is 
planned immediately. Work is going 
forward on engineering other planes 
incorporating the plastic process. De- 
signer of the Timm plastic trainer is 
Walter A. Hite, chief engineer. De- 
velopment of the plastic material was 
conducted under R. A. Powell, vice- 
president and general manager. Flight 
tests of the plane were made by Vance 
Breese. In order to identify the proc- 
ess it has been given the title of Timm 
“Aeromold.” 
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New Grumman G-21A Amphibian of the type used by K. N. IL. M on their new passenger line to New 
Guinea, Dutch East Indies. These new airliners are capable of operating from both land and water, are 
equipped with a Bendix TA-2 8-Channel, 100-watt Transmitter, Bendix RA-1 Receiver, and a special 
Direction Finder developed by Bendix Engineers for K. N. IL. M. 


Temperature-Humidity 
Chamber, (left) in 
which all types of 
Bendix equipment is 
tested. Production 
units must operate 
satisfactorily at tem- 
peratures between 
minus 40°C. and plus 
55°C. Humidity as 
high as 99% is pro- 
duced to simulate the 
severest tropical op- 
erating conditions. 





Bendix Equipment Is 
Tested under simu- 
lated operating con- 
ditions right in the 
Bendix Laboratory. 
The illustration at 
the right shows the 
Bendix Vacuum 
Chamber where pro- 
duction transmitters 
and accessories are 
individually tested 
under conditions sim- 
ulating an altitude of 
31,000 feet. 


Published by BENDIX RADIO CORPORATION, Baltimore, Md. 


N. IL. M. GRUMMAN AMPHIBIAN‘ 
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BENDIX RADIO EQUIPMENT 


New Royal Dutch Airline Ship 
For Use on New Guinea Line 


Equipped with Bendix 
Transmitters, Receivers, 
Direction Finders 
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Transmitter Installation, showing the Bend 
TA-2 100 watt Transmitter and the Bend 
MT-36C Antenna Tuning Unit. Both units: 
controlled simultaneously from the operati 
position, giving the operator an instant selectit 
of 8 pre-tuned crystal-controlled channels. 


Operating Position, in the Royal Dutch Airlin¢ 
new Grumman Amphibians, showing the Be 
dix RA-1 Receiver and the specially built Be 
dix Direction Finder which is directly connects 
to Rotatable Loop above the cabin. The rem 
control panel for, the TA-2 Transmitter 

located directly above the receiver. Power sl 
plies for the transmitter and receiver are locat# 
below operating table. 
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HE new Guiberson A-1020 diesel aircraft engine which 

has recently been seen on a number of our flying fields, 
is not altogether a newcomer in the engineering industry 
inasmuch as it is similar to the Guiberson T-1020 diesel 
used in Army tanks. Both types of engines are conventional 
nine-cylinder air-cooled.radials which function on the four- 
stroke cycle without supercharging. The only noticeable 
difference between them is that the aircraft engine is cooled 
from the slipstream from the propeller while the tank engine 
has a large gear-driven fan around the front part of the 
crankcase. 

Ten years have passed since the Guiberson Diesel Engine 
Co. built their first aircraft engine in Texas about the time 
of the Packard diesel. In the interim, many hundreds of 
thousands of dollars—most of it private money—have been 
spent in the development of Guiberson diesels. The first 
engines built had a combination inlet and exhaust valve in 
each cylinder head. Ultimately, this arrangement was dis- 
carded in favor of a conventional two-valve head with 
separate inlet and exhaust valves. 

Referring briefly to the construction of the new aircraft 
diesel, it is seen that the power section of the crankcase is 
in two parts with an accessory section at the rear. The 
cylinders consist of aluminum alloy heads screwed and 
shrunk on steel barrels and the latter are attached to the 
crankcase by means of twelve studs and nuts. The two-piece 
crankshaft is counterbalanced and fitted with a vibration 
damper of the sliding weight type. Large diameter roller 
bearings are used to support the crankshaft and a ball thrust 
bearing takes the axial loads. No tail-shaft is fitted as the 
starter claw is mounted direct on the rear half of the 
crankshaft. 

The cam ring for the valve operating gear rotates at 
one-eighth crankshaft speed in the opposite direction to 
crankshaft rotation and carries a special adjustable cam 
track from which the plunger-type fuel injection pumps are 
actuated. The push rods for the valves are totally enclosed 
and means are provided for removing excess oil from the 
rocker arm boxes. The valves are of the same diameter 
and function in shrunk-in seats of Silcrome and aluminum 
bronze. 


By Paul H. Wilkenson 


Consultant, Diesel Aviation 


The combustion chamber which is of considerable import- 
ance in a diesel, is of the open type without any attempt 
being made to induce controlled turbulence. This type of 
quiescent chamber requires a fine fuel spray which is 
furnished from a three-hole nozzle set at an angle of 30 deg. 

(Turn to page 112) 
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Sectional views of the Guiberson Diesel. 


AVIATION 
July, 1940 






































fs A a. ag Mags, 


me 


‘too hal na oe = 





is 






I 


2 
3 


\ Se 
> & 
ate + : 
* “ © foe é 
, 3 -a a ® a, 2 .¥ ‘ 
gana ft * ‘ Os 
Cree ae ew. * 
mae ” 
; 5 , ) a 
4 ele ‘ 24 
di . ~ ay ® 
=f av ] —- 4 1 
ty Ya ae 
, i 
ay , j 
, Y 8a ‘@ 
ae . a ~ — 
= . 
Lia. ‘ 











One aisle of main stockroom, showing vari- 
ous sized bins and stacks of shelf boxes in 
standard, interchangeable upright sections. 
Lyon steel shop benches, steel shop boxes, 4 Parti " . ‘ 
— * = artial view of the main stockroom, showing Lyon 
ac i al tool kits in one section of steel shelving, counters and stock carts. 
The 12 Lyon 6’ steel work benches shown here 
are equipped with special “Douglas” riser. 


Executive conference room with Lyon Steel Folding 
Chairs. Lyon desk-hi cabinet in background. 
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Lyon shelving and counters in Dept. 82, showing ; 


storage compartments of various sizes. Stacked 
shop boxes are Lyon RB Open End Units. 
Lyon tool crib in the background. Included in 


foreground are Lyon. supervisor's shop table, 
supervisor's cabinet and folding chair. 
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@ Here, in America’s largest aircraft plant, 
Douglas Aircraft Company produces its famous 
DC-3, DC-4 and the new B-19 . . . world’s largest 
plane. A spectacular leader in a spectacular in- 
dustry . .. where plant facilities often become in- 
adequate almost as rapidly as “ship” design and 
construction are revolutionized ... Douglas has 
revised their production schedule upward so often 
that storage and handling of tools, materials and 
employees’ clothes have required the utmost 
flexibility. 

Pictured here are a few of the many applications 
of Lyon Steel Storage Equipment that have helped 
Douglas Aircraft Company solve pressing and 
complex storage and materials handling problems. 

During the past fifty years, Lyon has served 
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practically every important industry in America. 
For leaders in these diversified businesses, Lyon 
engineers have cooperated in surveys and plans 
that have made possible: (1) Space savings 
throughout the entire plant; (2) Reduced handling 
of tools and materials in production; (3) Increased 
efficiency in production and materials control de- 
partments; (4) Reduced fire hazards; (5) Improved 
employee morale. 


It costs you nothing to have an experienced 
Lyon representative make a survey that will show 
whether and how Lyon Steel Storage and Shop 
Epuipment will release useful floor area, cut hand- 
ling and production costs, and practically elimi- 


‘ nate stock and tool losses. LYON METAL PROD- 


UCTS, INCORPORATED, Aurora, Illinois. 
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LYON METAL PRODUCTS, INCORPORATED 

5807 River Street, Aurora, Ilinois. 
Please send full particulars on Lyon Storage Survey Service. Also date 
on items checked: [_] Steel Work Benches; [_] Shop Boxes; [_] Bar tacks; 
(] Tool Toters and Materials Handling Carts. 


Name 


ON METAL PRODUCTS, INCORPORATED 
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HE USSR is again going into the 

business of building huge trans- 
port airplanes. The first of this type 
was built back in 1934 under the 
name of the Maxim Gorky, and was 
not a great deal different in size or 
design from the present L-760, which 
has been designed to carry 64 pas- 
sengers and a crew of eight. 

Wing span is 260 ft., height 25 
ft., length 112 ft., gross weight 45 
tons. Powered with six Soviet water- 
cooled AM-34 engines, the huge plane 
has a cruising speed at the engines’ 
ceiling of 140 mph. This speed, 
made during test flights at the end of 
last year, was made without controll- 
able pitch propellers. With the new 
propellers the cruising speed is ex- 
pected to be about 6 m.p.h. faster. 








Soviet's USSH L-760 


The new airplane is slightly smaller 
than the Maxim Gorky (which 
crashed when it collided in the air 
with a small plane). The Gorky 
had eight engines, a wing span of 210 
ft., but cruising speed was about the 
same, 

Much is made by the Soviets of 
the comfort built into the new ship. 
There are three passenger salons and 
four sleeping cabins. In the first 
salon are seats for ten, plus a par- 
titioned-off space for the navigator. 
The second salon has space for six- 
teen passengers, and the third has 
space for eight. The fourth is a 
restaurant equipped with an electric 
stove, a boiler, refrigerator, a large 
thermos, and a dish washer. Passen- 


ger compartments have easy chairs, 
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mirrors, and are sound-proofed. Maxi- 
mum in comfort is provided by the in- 
stallation of a library containing the 
latest Soviet political literature in 
addition. to the classics. 

Particularly spacious is the pilots’ 
cabin which was designed to minimize 
pilot fatigue, it is said. Much care 
went into the arrangement of instru- 
ments and other cabin apparatus and 
visibility is claimed to be excellent. 

Somewhat less considerate were the 
designers in handling quarters for the 
flight mechanics. During flights a 
mechanic is stationed in each wing 
and the cramped space is not insulated 
against engines’ noises or protected 
from exhaust gases. Their cause is 
being backed by an official air maga- 
zine so that this shortcoming is being 
eliminated. 

The ship is said to be able to climb 
with one engine out of commission. 
With one engine on each side not op- 
erating, horizontal flight can still be 
maintained, claim the designers. How- 
ever, if the two outer engines on 
either side fail in flight, altitude can- 
not be maintained. 

Included in the equipment is an au- 
tomatic telephone system which con- 
nects seven stations among the crew 
and passengers. The extensive elec- 
trical system requires nearly 9 miles 
of wiring. 


—Lucien Zacharoff 





















As substratosphere flying assumes increasing im- 


portance many new problems arise. It is essential 
that the operating characteristics of propellers 
under conditions of severe cold be definitely 
determined. In the Hamilton Standard Cold 
Room, designed specifically for this purpose, are 
found the answers. 


Here for the first time, propeller mechanisms 


tested accurately 
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rotating hub to simulate actual flight 
conditions. Then, from the sensitive instru- 
ments assembled before him, he can detect the 
slightest variation in performance. And from his 
recorded data Hamilton Standard engineers ob- 
tain exact information as a guide to constant 


improvement in propeller design. 
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atchdogs of Vlational Defense 


High over the California coast a formation of scout bombers 
makes an impressive picture of the air power of the United 
States Navy. These scout bombers, based on the Saratoga, 


are part of the fleet of hundreds of Vought-Sikorsky air- 


planes now serving fourteen different Navy squadrons. 


VOUGHT-SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Dialing the Air Waves with Don Fink 





Radio Controls 


A new radio control assembly has 
recently been adopted by United Air- 
lines as standard equipment for all 
their transport ships. The assembly 
is a control panel, some 8 in. square, 
on which appear all the control 
switches, volume controls, etc., for 
controlling the complete radio equip- 
ment of the plane. Duplicate controls 
for pilot and co-pilot are provided for 
the transmitter, u-h-f, marker, auxil- 
iary, communications and radio-range 
receivers, as are selector switches for 
selecting voice, range or simultaneous 
voice-range signals. Single controls 
for loop direction finder and beat 
oscillator are mounted in the center 
of the unit. 

The circuits, which were designed 
by Pete Sandretto of United’s Com- 
munications Laboratory, are so ar- 
ranged that each set of duplicate con- 
trols operates entirely independently 
of the other, so that flipping a switch 
on one side does not affect the volume 
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or otherwise interfere with reception 
via the other side. Six different col- 
ors have been used to differentiate 
between the switches, and the volume 
controls and switches have corres- 
ponding colors, Room is provided for 
additional volume controls and 
switches which may be added to the 
radio facilities in the future, although 
all equipment now in prospect has 
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control panel now standard on UAL transports. 
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been accommodated. Even the tele- 
phone line from pilot to. stewardess 
has been brought out to duplicate 
selector switches. 

Another step forward in United’s 
radio set-up is the development of a 
single mounting rack for the receivers 
and transmitters which has permitted 
a saving weight of about 75 lb. The 
rack, designed by A. F. Trumball, 
fits into the left cargo compartment. 
The electrical junction box, formerly 
located at one side of the plane with 
extended wiring, is now located along 
the side of the rack, with resulting 
saving in weight. 


Lear Antenna Reel 


A motor-driven antenna reel hav- 
ing a number of new features has 
been announced by Lear Avia of 
Roosevelt Field. The motor oper- 


New Lear antenna reel. 


ates under the control of a knob on 
a small control panel, containing a 
warning lamp which lights when the 
antenna is reeled out. The motor 
operates with 5 amps drain from a 
12-volt storage battery, and is con- 
nected to the reel proper through a 
magnetic clutch which stops the mo- 
tion without overshoot when the con- 
trol knob is set in the off position. 
The reel itself is made of low-loss 
bakelite and has a capacity of 250 ft. 
of number 18 wire, which is unreeled 
at a rate of 100 ft. per minute. The 
whole outfit weighs in the neighbor- 
hood of 8 Ib. 

The correct amount of wire re- 
quired for a given transmitter instal- 
lation may be indicated in several 
ways: by noting the antenna current, 
by noting the indications of a me- 
chanical revolution counter, or by 
using a present length control which 
permits selection of any one of ten 
different predetermined lengths. 
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Get the facts and don’t delay . . . every air- 


craft plant can increase production at reduced 
costs with the use of one or more . . 


“THE HYDRAULIC PRESS MFG. CO. 
Mount Gitead, Ohio, U.S. A. 
District Sales Offices: 
New York, Syriac se, Detroit nail Chicago. 
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The Sikorsky 
Helicopter 


HE successful construction of 

an airplane capable of vertical 
flight has been the dream of many an 
aeronautical engineer. In the mind 
of Igor Sikorsky it has been a dream 
since before 1910 when in Russia he 
built a craft to test his first theory of 
vertical flight. 

The present ship, the VS-300, it is 
emphasized, is mostly an experimental 
ship which has proven Sikorsky’s lat- 
est theory. One large main rotor sup- 
plies practically all of the lift, this 
rotor being located near the center of 
gravity. Three smaller propellers 
(6 ft. 8 in. in diameter) located out 
on booms at the tail of the ship are 
used to furnish the control movements 
of the ship in the various directions. 
Two of the three propellers rotate in 
the horizontal plane, one on each side 
of the fuselage, and serve to take care 
of longitudinal and lateral control. 
When the pitch of these propellers is 
changed in the same direction move- 
ments of the ship along the longi- 


tudinal axis take place. Changing the 
pitch in opposite direction produces 
lateral control. The pilot’s stick gov- 
erns the variation of the pitch of these 
propellers giving an effect similar to 
a conventional airplane. The torque 
of the main rotor is compensated by 
the third of these smaller propellers, 
the one that rotates in the vertical 
plane through the centerline of the 
ship. When in the neutral position 
the pitch of this propeller is auto- 
matically set to produce a thrust of 
60 pounds in the opposite direction to 
the torque produced by the main rotor. 
However this is only one of the func- 
tions of this propeller, the other being 
to furnish directional control of the 
helicopter. The pitch of this propeller 
is controlled by cables connected to 
the foot pedals of the cockpit, which 
again gives control similar to that of 
a conventional airplane. 

Increasing and decreasing the pitch 
of the main rotor is done by a control 
stick located on the left side of the 
pilot. Changing this pitch, however, 
necessitates many other changes to be 


=— 


made on the engine and the rear pro- 
pellers. In case the pitch was in- 
creased, for instance, the engine would 
be overloaded if the throttle wasn’t 
opened and the speed increased. Also 
as regards the flight characteristics of 
the ship, the torque produced by the 
main rotor would be increased, which 
requires an increase in the thrust of 
the rear vertical propeller to com- 
pensate for it. Finally the tail of the 
ship would tend to dip due to the ver- 
tical acceleration, which requires an 
increase of the pitch of the two hori- 
zontal propellers to counteract this. 
Simplifying the operation of the heli- 
copter, all of these functions have been 
built into the operation of the main 
pitch control stick and are automatic- 
ally controlled so that pure vertical 
ascent or descent is obtained. 

The present ship is powered by a 75 
horsepower Lycoming engine and is 
capable of carrying one person. It is 
believed, however, that for best results 
100 horsepower per passenger is 
needed for normal operation and 
higher horsepowers for very fast 
operation. Another interesting point 
is that the rate of descent with the 
engine dead is between 1500 and 1800 
feet per minute vertically or about 
half that if the ship is allowed to have 
a slight forward movement. The 
windmilling effect of the main rotor is 
responsible for retarding the vertical 
descent and this windmilling effect is 
obtained through a free-wheeling de- 

(Turn to page 122) 


The pitch of the three propellers located 
at the tail is varied by cables from the 
cockpit. Movement of cable “A” moves 
a shaft and push-pull rod inside the cyl- 
inder “B” which through the leverage 
system at “C” moves the leading edge of 
the propeller up and down controlling 
the pitch. The drive shaft “D”, connected 
by a free-wheeling device to the engine, 
drives the vertical propeller directly 
through gears and the two horizontal 
ones through the belts “E”. The control 
cables for the right end horizontal pro- 
peller go to the cockpit at “F”. 








IN THE NEW Boeing 
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Compartment Partitions are 


HASKELITE 


Haskelite Partitions combine the 
beauty of rare woods and the in- 
herent strength of a specially 
designed light weight core con- 
struction in a %" panel. The 
panels. support certain berth and 
seat loads. 


@ The use of Haskelite in Boeing's new Stratoliner serves 
as a reminder to the industry that wherever smart appearance is 
important, the leaders rely on Haskelite—that whenever Plywood 
for any structural feature is essential, Haskelite scores again. 


Throughout the world Haskelite is easily the leading structural Air- 
don West craft Plywood. Its strength weight ratio is far higher than metal; its 
ee ae Hard- sound and thermal insulation properties are better, and it requires 


wood Lumber oe wget = far less time to design, manufacture and install. 

t., Los Angeles, : . : ; 
15th Si ca eieanene Leading edges, wings, tail surfaces, fuselages, floors made of pre- 
In Canada: Hailwa 


& Engineering Corp. Ltd., tested Haskelite Aircraft Plywood are your assurance of top per- 


Toronto, Montreal, formance and low maintenance expense. 
Winnipeg, Hamilton, ee - 
Vancouver. Haskelite Aircraft Plywood surpasses U. S. Government Specifica- 


tions No. AN-NN-P-511 and British Specifications 5V3. Write our 
engineers for full details. 

















HASKELITE MANUFACTURING CORPORATION 


208 West Washington Street, Chicago, Illinois 
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TRANSCONTINENTAL & WESTERN AIR, INC., goes the distinction of being 

the first domestic airline to introduce the new and modern 4-engine type trans- 

port planes and to begin the long anticipated 4-engine era in this nation’s over-land 
air transportation. To BoEING goes the distinction of delivering the world’s first 
altitude-conditioned airliners, designed for comfortable “over-weather” flight at high 
altitudes. Thus, to cross-country air travelers comes the added speed, stamina and 
reliability of 4-engine Boerne Stratoliners, heirs to the supremacy of the BOEING 
Flying Fortresses of the U. S. Army Air Corps. Of like significance is the inaugura- 
tion of BorING 307 Strato-Clippers in intercontinental service to Rio de Janeiro by 
Pan American Airways, whose BOEING 314 Clippers regularly fly the oceans. 
TWA’s coast-to-coast Stratoliner service, linking Pan American’s Atlantic and 
Pacific Clipper service, completes a 4-engine super-airway circling two-thirds of the 
globe, Lisbon to Hong Kong, with BornG planes on regular schedules all the way. 


Boeing has always built tomorrow airplanes today! 


BOEING AIRCRAFT i i F | { ; STEARMAN 
COMPANY | ; AIRCRAFT DIVISION 
SEATTLE,WASHINGTON : WICHITA, KANSAS 


















BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





As hydraulic presses continue to play a large part in the expansion of air- 
craft production, improvements and advancements in hydraulic press design 
have kept close on one another’s heels. Latest hydraulic press adaptable to 
aircraft work is the relatively light, ultra-fast, 250-ton H-P-M Fastraverse 
Press developed by the Hydraulic Press Manufacturing Co. of Mt. Gilead, 
Ohio. Widely useful in rapid production of small parts, this press has 
demonstrated ability to maintain 47 cycles per minute, using a 3-in. working 
stroke. While it is not likely that such a speed of operation will normally 
be maintained in aircraft work, the ablity to operate at this rate will prove 
of real advantage in a number of ways.—AviaTion, July, 1940. 

Supplied in sizes to fit wire rope from 4 in. to } in. diameter, the ‘‘Safe-Line” 
wire rope clamp manufactured by the National Production Co., Detroit, Mich., 
is claimed by the manufacturer to be the only clamp used to form a wire rope 
loop which has ever been granted the approval of the Underwriters’ Labora- 
tories, Inc., for use on the strongest of wire ropes. Use of this clamp 
eliminates splicing and at the same time provides a neat loop with sharp 
ends of the wire entirely protected—AviaTion, July, 1940. 


Featuring an attractive streamline design and unusual performance for a 
low-priced outfit, a small spray painting unit by The DeVilbiss Co., of 
Cleveland, Ohio, should be just what the doctor ordered for a great many 
small aircraft shops, airport operators, and plane owners. Driven by a 4-hp. 
electric motor the air compressing unit is novel in design and construction. 
The outfit is compact and portable—Aviation, July, 1940. 


Taking a tip from application of the router to multiple sheet profiling work 
by leading aircraft manufacturers, the Detroit Universal Duplicator Co., 
Detroit, Mich., has perfected a standard control unit for use with any stand- 
ard vertical milling machine, which makes possible continuous milling of 
irregular contours on conventional machine work such as the milling of 
connecting rods. The operation is entirely automatic. A tracer head and 
guide template is used to move the work, by means of the regular feed 
controls, past the cutter head.—Avration, July, 1940. 


Moving to meet the need for overnight expansion of aircraft production, the 
Dumore Co., of Racine, Wis., has announced a complete new line of modern- 
ized portable and power tools for grinding operations. Recognizing that preci- 
sion grinding is an éssential operation in the maintenance of maximum produc- 
tion through maintenance of machine tools, Dumore has built advanced 
features into its complete line of tools and accessories. Through the manu- 
facture of thousands of small electric driven grinders Dumore has also been 
able to develop a line of light fractional horsepower motors for application to 
the many jobs of actuation on modern aircraft, such as landing gear and flap 
operation, driving hydraulic pumps, etc.—Aviation, July, 1940. 


As aircraft electrical systems become more complex it grows increasingly 
important that all electrical connections should be highly efficient to increase 
conductivity, decrease possibility of heat, sparking, or static, etc. For such 
uses a new silver soldering kit developed by Rapid Electroplating Process, Inc., 
Chicago, IIl., is finding wide application in aircraft shops and factories.— 
Aviation, July, 1940. 


Designed especially for aviation use, a line of flow meters, known as Rota- 
meters, is being offered by the Fischer & Porter Co., of Germantown, Phila- 
delphia, Pa. The various Rotameters register fuel flow rate, rate of flow of 
anti-icing liquid, remote reading fuel flow meters, and special meters for engine 
and instrument overhaul service—AviaTion, July, 1940. 


Widely applicable to aircraft, aircraft engine, and propeller manufacture, the 
English M. C. Clinometer is being marketed in the United States by the 
Engis Equipment Co., Chicago, Ill. A patented brake and vernier, together 
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Detroit universal duplicator control 






















with extreme accuracy, make for easy reading and fast operation. Apart 
from general shop jobs, the M. C. Clinometer is valuable for testing inclined 
surfaces and pitch angles of propellers—AviaTion, July, 1940. 




























Developed especially for the aircraft industry a new power-driven saw- 
type metal cutter is being offered by DeWalt Products Corp., of Lancaster, 
Pa. Designed especially for cutting and slitting steel and aluminum tubing 
the quick-operating pneumatic vise jaws will accommodate chrome moly 
tubing up to 4 in. in diameter. The machine may be equipped with either 
ferrous or non-ferrous metal cutting saw blades, or with an abrasive wheel 
for cutting heavier materials. A 5-hp. totally enclosed, fan-cooled motor 
drives the circular saw which is suspended in a yoke and rides on a ball- 
bearing carriage on a cantilever arm. This construction, plus provision for 
swivelling the air vise horizontally, permits making any angle cut desired.— 
AviaTion, July, 1940. 





Tough and flexible tubing that is impervious to oils and gasoline is being 
offered by the E. I. duPont de Nemours & Co., Wilmington, Del. Made 
from the new vinyl resin, polyvinyl alcohol, the tubing is but one form in 
which the new resin may be used, since it adapts itself to molding, extrusion, 
or casting. A wide variety of articles such as sheets, gaskets, washers, 
diaphragms, tubes, rods, sheets and threads may be formed and used wherever 
a high degree of resistance to fats and organic solvents must be combined 
with low specific gravity, high tensile strength, high abrasion resistance, 
and resistance to flexing and vibration.—Aviation, July, 1940. 


Proving most useful for honing small aircraft parts and die sets to close 
tolerances and any desired finish, a honing machine designed especially for 
small bore parts of 4 in. diameter and up has been introduced by the Honing 
Equipment Corp., Detroit, Mich. The machine is operated by a foot pedal. 
The operator places the work piece over the honing abrasive (A) and steps 
on the pedal, which automatically releases an electric brake, actuates the 
switch starting the power motor and expands the honing abrasives to the 
desired diameter. A speed control enables the operator to instantly vary spindle 
speeds between 550 and 2,000 r.p.m. Means are provided for regulating the 
De Walt metal cutter abrasive pressure and size of bore—AviaTION, July, 1940. 





Developed primarily for production work in automobile factories a multi-spot 
ultra-speed spot welder named the “Progress-O-Matic” has been perfected 
by the Progressive Welder Co. of Detroit, Mich. The machine can make 
thousands of welds an hour and is readily adjustable to operation on complex 
shapes. Although primarily designed for automotive work, it seeins likely 
that the machine may be adapted to aircraft production problems.—AvIATION, 
July, 1940. 

















Small bore honing uachine “Progress-O-Matic” spot welder 
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Electrical Switching 
for Aircraft | 


by A. L. Riche 


Vice-president, Micro Switch Corporation 


S aircraft cockpits ‘have grown 

more complex, with new gadgets 
and controls peeking out at the pilot 
from every nook and cranny, the 
modern airman has lost his devil-may- 
care manner and assumed somewhat 
the appearance of a master musician 
seated at the pipe organ and working 
musical miracles with myriads of 
keys, stops, treadles, etc. No longer 
does the pilot worry about flight con- 
trol. This is automatically handled 
by the Sperry unit, provided he twists 
the right knobs. What now concerns 
him is a patient, fatherly, yet unrelent- 
ing shepherding of all the switches, 
knobs, and levers mounted in row on 
row along his instrument board, and 
overflowing onto the walls, floor, and 
ceiling of his “office.” 

This situation has been an inevit- 
able outgrowth of multiplication of 
agents of efficiency and safety incorpo- 
rated in advanced aircraft. The 
retractable landing gear, retractable 
landing lights, retractable radio 
antenna, controllable ‘piteh propellers, 
wing flaps, fire extinguishing systems, 
radio equipment, eté;have each re- 
quired that at least one*new control be 
placed at the. pilots “disposal. This 
situation has been further complicated 
by the fact that some of the devices 
to be controlled were hydraulic, some 
were electric, some were mechanical. 





Fig. 1, Type H Micro Switch—Special for 
aircraft uses. Approximate weight 6 oz. 
with ears. 


Also, many of the operations must be 
automatically controlled, or controlled 
at points remote from the cockpit. 
For example, hydraulic systems usu- 
ally require the operation of numerous 
valves located some distance from the 
pilot, especially on large transport 
planes. For this reason the electric 
system has been greatly extended on 
our modern planes so as to provide, 
in addition to light and power, the 
means for operating warning devices, 
and the means for controlling the 
switches which govern operations re- 
mote from the pilot. Furthermore, 
electrical switching requirements on 
aircraft are exacting, requiring pre- 
cision, long life, immunity to vibra- 
tion, adaptability to automatic opera- 
tion, etc. The need for switches 
particularly suited for aircraft elec- 
trical systems may be illustrated by 
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the following list, which is far from 
complete : 


Limit switches on motor movement on propel- 
ler synchronizing, propeller pitch, win Se 
operation, landing gear control, etc. Signal 
switches on doors, landing gear position, propel- 
ler pitch position, landing ski position, tell-tale 
instrument indications, etc. Automatic fire ex- 
tinguishers, interlocking safeties for throttle and 
landing gear control, safeties to prevent retract- 
ing landing gear when plane is on ground, or 
to prevent firing machine guns when pointed 
at any part of the plane. 

Many applications on synchronizing machine 
gun fire, counting rounds fired, bomb dropping 
and bomb rack equipment. 

Radio equipment. 

This demand for improved switch 
equipment has brought rapid develop- 
ment. We now have improved types 
of switches for manual operations 
where the pilot controls the switch by 
hand. Some such switches are of the 
familiar toggle type, others are of so- 
called instantaneous contact push but- 
ton type. Much of the development 
in aircraft electrical switching, how- 
ever, has been in the field of auto- 
matic operation where switches are 
actuated by the travel of parts of the 
plane, as the landing gear or the 
flaps which engage switches at a pre- 
determined point in their travel and 
thereby stop motion or signal the 
pilot. Frequently a double throw 
switch opens the control circuit and 
at the same time closes an alarm or 
indicating circuit which informs the 
pilot of the position of that particular 
member. 

Switches for both manual and auto- 
matic operation must frequently be 
made so compact that they cannot 
carry the heavier loads. In other in- 
stances the power is to be applied at 
such distance from the switch that it 
is undesirable to bring the necessarily 
heavy wiring*elear to the switch. In 
such cases relays‘are used. By this 
means light wirifig carries small cur- 
rent through the switch and the mag- 
netic winding ef the relay. Many 
types of such relays suited to aircraft 
use are available in a wide variety of 
contact arrangements. The switching 
contacts of such relays open and close 
the heavier load circuit in response to 
the action of the control switch. 

Requirements of automatic switch- 
ing, demanding very exact circuit 
control at a given point in each actu- 
ation movement, have resulted in the 
development of excellent units by a 
number of firms. One such unit is 
offered in a variety of forms to suit 
special needs, but usually consists of a 
self restoring, snap-acting mechanism; 
although it is also offered in main- 
tained contact design. The active ele- 
ment of the switch is a strip of heat- 
treated beryllium copper mounted in 
such a manner as to operate as an 
over-center toggle but so refined in 


(Turn to page 122) 
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FOR THE OWNER WHO/SEEKS 


Recognized in the airports of the world as the most distinguished of all private 


planes, the SPARTAN “Executive” is the fulfillment of everything the discriminating 


man looks for in personal transportation: the exciting beauty of thoroughbred design 
.... the luxury of ultra smart custom-built interiors... . the security of an all metal 
masterpiece equipped with every refinement that adds to performance and safety... 
flying ease that amazes even veteran airmen! The more exacting your demands, the 
more you owe it to yourself to investigate the "Executive". Send request on your 


letterhead for demonstration or catalog. 


SPARTAN AIRCRAFT COMPANY - - - - - + TULSA, OKLAHOMA 
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nai ‘Diclay & Aviotion Building, New York 
t's Fair, 1940, showing an instrument Panel with 
us Kollsman Instruments arranged in typical 
The instruments in this display function in 
with the movements of the ship mode! shown. 
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REVIEW, COMMENT, FORECAST N E WY S JULY 1940 


Ford To Build Rolls Royce Engines 


(Story on page 82) 


RIGHT, two German Stuka bombers in a 60-degree dive. By 
blasting the country in advance of. advancing tanks and 
mechanized troops, the Nazis have over-run Europe and ter- 
rorized the entire world with their air power. First come the 
Messerschmitts to clear the air of enemy craft, then come the 
dive bombers. The Stukas are not new but they are moder- 
ately fast and very rugged. They are powered with a single 
Junkers “Jumo” 12-cylinder inverted engine; carry a crew of 
two; have one gun in each wing beyond the propeller disk, 
and one in a flexible mount in the rear cockpit; bombs are 
in the belly. They also carry two-way radio for unity of com- 
mand. The Germans learned about diving from the United 
States. Remember our Hell Divers? In fact the world first 
learned about airplanes from us, and we have given it many 
a flying lesson since 1903. But lately the Germans have been 
showing us a thing or two. They were the first nation to 
build planes in large numbers, though whether at reasonable 
cost we don’t know. They put leak-proof gas tanks in them; 
armored them; mounted shell guns; reduced tolerances for 
production speed. BELOW is the recent display of military 
planes at Anacostia, Washington, sponsored by the annual 
Aviation Forum. This is a proud show of air force, for this 
democratic and peaceable land, but Hitler would only smile 
at it; he would use up that much equipment almost any 
sunny morning before breakfast. But we’ve learned our les- 
son and are on our way, “full speed ahead.” 
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CAA Trains 75,000 
Civilian Pilots 


Washington (AVIATION BUREAU) 
—Congress has voted $32,000,- 
000, in addition to $5,000,000 al- 
ready available to CAA to carry 
on pilot training which will 
total 75,000 pilots within a year 
or two, and eventually will give 
the Army and Navy about 150,- 
000 soloists who can be turned 
into military flyers within six 
additional months. All pretense 
that the program is other than 
military has been dropped. 

Here are a few facts about 
the plan. Persons interested 
should write to the Civil Aero- 
nautics Authority for details. 
Forty-five thousand will be 
graduated from primary train- 
ing by July 1, 1941; 15,000 be- 
tween June 15 and Sept. 15, 
1940; 15,000 in the coming fall 
school semester; and 15,000 in 
the spring semester. 


By June 30 CAA will have 
turned out 9,810 new pilots under 
existing and past classes in 550 
centers. Only one student has 
lost his life. By the same date, 
9,000 students will have completed 
combination ground and primary 
flight courses at 435 colleges; and 
750 in 75 non-college units. Sixty 
students are taking experimental 


courses in “spin-proof” planes. 
During the past year, CAA has 
put 1,200 instructors’ through 


“re-rating”’ examinations to make 
sure of their ability. Eight hun- 
dred more have been given 10- 
hour’ refresher’ courses. This 
summer, 1,000 soloed students will 
get 45 hours of secondary train- 
ing; 500 instructors will get 25 
hours each. 

In the fall, 3,000 who have 
passed primary will be given sec- 
ondary courses, and in the spring, 
5,000 more will get secondary 
work. Combined primary and 
secondary courses will total about 
80 hours and are considered equal 
to Army or Navy primary work 
of 65 or 72 hours respectively. 

Five thousand commercial pilots 
will get 25-hour refreshers; 7,000 
inactive private pilots, 15-hour 
refreshers; 5,000 solo pilots, 25- 
hour refreshers; a special 15-hour 
course will be given to 25,000 
raduates of CAA courses. CAA 
s experimenting with a group of 
middle-aged people who have 
never flown. 


CAA Becomes CAB 


Washington (AVIATION Bur- 
EAU)—On June 30 the Civil 
Aeronautics Authority was offi- 
cially transferred to the De- 
partment of Commerce, and its 
name was changed to Civil 
Aeronautics Board. War in 
Europe drowned screams of 
protest, and even bitter oppo- 
nents of the move, within the 
Authority itself, determined to 
make the best of it; were say- 
ing things might turn out all 
right. 

No one has yet established a 
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motive for the President’s ac- 
tion. One more theory is that 
his budget experts looked into 
the works and found them clut- 
tered with stacks of regulations 
and triple-entry bookkeeping 
and recommended a cleanout. 
The story is not very convinc- 
ing, Washington being what it 
is. 
Officials of the Authority 
said nothing much would come 
of the transfer. The agency, 
they pointed out, will remain 
adequately independent. Mem- 
bers are appointed by the 
President, and cannot be re- 
moved except for cause. (Hum- 
phreys Supreme Court Deci- 
sion.) They reason that the Sec- 
retary of Commerce cannot, 
therefore, control the Author- 
ity. Regardless of the setup, 
from now for the “duration,” 
civil air policies will be dictated 
by defense policy. 

From inside the Authority 
comes some opinion that the 
Safety Board’s independence 
was too much of a good thing; 
that it ran afoul of War, Navy 
and State Departments; that it 
needled the Authority unduly. 
Critics, however say, that if 
courageous safety policies are 
not followed by the Authority 
trouble will ensue. 

Rumors of resignations con- 
tinued, but the need for defense 
cooperation overshadowed prob- 
ability of further dissention. 
Administrator Clinton Hester’s 
position seemed difficult if not 
untenable, due to past ruffled 
relations with the five-man 
Authority. 


NAA Will Meet 


In Denver 


The first NAA _ convention 
taking place following the ex- 
tensive reorganization will oc- 
cur at the Brown Palace Hotel 
in Denver on July 7, 8 and 9. 
Meetings will be run like a real 
congress, with only duly elected 
delegates having a chance to 
speak. No pre - arranged 
speeches have been scheduled, 
as the emphasis is to be upon 
a free discussion of important 
aviation problems by represent- 
atives chosen to attend the 
convention by the various local 
chapters throughout the coun- 
try. 

Monday morning will be de- 
voted to NAA business. Tues- 
day morning’s discussion will 
cover NAA prospects for 1941, 
covering various local projects 





and programs, civilian pilot 
training activities, the Platts- 
burgh plan of training, problems 
of hemisphere defense and other 
matters. National and State 
aviation policies will be cov- 
ered during the Wednesday ses- 
sion, including such matters as 
standing committees in Con- 
gress, uniform air laws, avi- 
ation taxes, national defense 
and others. 

Committees have been ap- 
pointed to handle the discus- 
sions and leaders from all avi- 
ation centers will attend the 
meetings. With aviation affairs 
receiving front-page attention, 
and with the reorganized NAA 
ready to convert energy into 
activity that will build for 
sound aviation growth, the 
Denver convention should mark 
a milestone in NAA history. 

Preceding the convention, 
Steadham Acker of Birming- 
ham fame will stage an air 
show at Denver on July 4, 5 
and 6. The Ninety-Niners are 
also holding their annual meet- 
ing from July 5 to 8 in Denver. 


NAA Elections Coming 


Denver air congress, July 7-9, 
is first NAA gabfest since reor- 
ganization at New Orleans in 
January. Delegates will be asked 
to approve 21 director-nominees, 
new bylaws, and program of 
united front in aero-civic effort. 
It comes on heels of Denver’s 
military-commercial air show on 





July 4-6, of which Stead Acker 
of Birmingham is impressario. 

Many aviation leaders are re- 
ported seeking reelection of 
President Gill Robb Wilson, who 
they say has done a grand job 
mending broken fences, needs 
more time to accomplish tasks 
undone. 

Four nominees for director- 
ships include Tom Beck of Col- 
liers; Frank Tichenor, New 
York publisher; Capt. Brint 
Merchant, Air Reserve associa- 
tion president; and Col. Ed Gor- 
rell of Air Transport Associa- 
tion. Present nine executive 
committee members, and four 


officers, also slated for nomi- 
nation. 
Officers will henceforth be 


elected by directors, instead of 
by delegates in open meeting. 
This is a major amendment of 
old bylaws, and an idea of Bill 
Enyart, perennial secretary. 

Meanwhile, Lt. Col. G. de- 
Freest Larner, war ace, and 
new NAA general manager, 
gets a three-year contract, ties 
up loose ends, seems sincere 
about his job. 


Air education nears’ tangible 
form in Sen. Pat McCarran’s bill 
to establish a division of avia- 
tion education within the U.S. 
Office of Education, to conduct 
research, promote _ aviation 
class work, and compile and dis- 
tribute data on occupational op- 
portunities in aviation. Director 
and assistant. would, under the 
bill’s provisions, be appointed. 





AERIAL AID TO THE ALLIES. These Navy Curtiss scout 
observation planes (SBC-4) were snapped on their way to 
Canada for delivery to France or England. Army and Navy 
ships were traded in to manufacturers for credit of new produc- 
tion to be delivered later. This was to conform to the neutrality 
law. Nobody knows how many planes went abroad. 
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FORGET WAR and meditate on 


the forest-fire parachutists’ 
peaceful lives in far West. De- 
partment of Agriculture has 


developed a two-way, 6-lb. radio 
for them, that has a range of 


100 miles. Their chutes are 
. slow—12 ft. per second; they 
wear protective harness and 


masks for landing in trees. Pilot 
drops tools, first aid, and sup- 
plies in burlap chute. 


Birmingham’s Big Show 


With an attendance running 
to some 200,000 people each 
day, the Birmingham Air Car- 
nival on June 1 and 2 was the 
biggest event of its kind this 
year. Each afternoon the large 
field was surrounded with a 
sunburned, milling mob that 
had flown or driven in from 
all sections of the South to 
see the aerial show that Stead- 
ham Acker had arranged. 

Airplanes in the show ran 
the gamut from an early 1910 
pusher that careened drunken- 
ly over the field to the fast 
military ships that showed their 
speed. Among the stunt pilots 


were Earle’ Eckel, Shelly 
Charles, Jess Bristow, Clem 
Whittenbeck, Jimmy Granere, 


Leonard Peterson, Capt. Alex 
Papana, Clem Honkamp, Lieut. 
Victor Bermudez of Cuba, 
Squeek Burnett and Jack Hu- 
ber. 


Good Will Flight 


While certain European peo- 
ple are using all their spare air- 
craft to bomb each other out of 
house and home, “good will” 
flights are still being made in 
this hemisphere. Latest is that 
of Major Antonio Cardenas, 
noted Mexican pilot, in a Lock- 
heed “12”. Carrying a message 
of friendship, peace, and good 
will from -President Cardenas 
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of Mexico to the heads of all 
Latin American governments, 
Major Cardenas expects to 
touch at all capitals between the 
Golden Gate International Ex- 
position at San Francisco, and 
the city of Buenos Aires, Ar- 
gentina. 


NAA’s Aviation Forum ~ 


Planned as a little sideshow 
to help draw the crowds to 
Washington, the Bolling Field 
exhibit of NAA’s Forum, held 
four days beginning Sunday, 
May 26, was so successful that 
is pulled Forum visitors right 
out of the auditorium where 
the speeches were going on. 
Word got around that the 
Army and the industry had 
really put on a show at Boll- 
ing and the crowds seemed to 
prefer the exhibits that filled 
two large hangars, and the 
brilliant aerial maneuvers 
staged by the Air Corps, to the 
53 speeches that went on for 
three days. 


Airport expansion has been 
given a shot in the arm by the 
expanded pilot training and air 
defense programs. Accelerated 
development of civilian fields is 
expected during the coming 
year, supported by arguments 
of military advantage. 

Most of the construction prob- 
ably will be financed under 
CAA supervision with WPA 
funds, however, rather than 
through a special appropriation 
to CAA for allocation to the 
States as provided in the Mc- 
Carran bill and sponsored by 
NAA. Senator Bennett Clark, 
chairman of the Senate Com- 
merce aviation subcommittee, 
favors the WPA method. He 
particularly dislikes the section 
of the McCarran bill calling for 
local aviation commissions and 
directed CAA to submit a re- 
vised bill, based on the Author- 
ity’s airport study of last year, 
incorporating WPA financing 
in the airport expansion. 


Reporting April Accidents, the 
Air Safety Board says violations 
of the CAR accounted for twelve 
of twenty fatal accidents. 

Of 474 accidents, CAR viola- 
tions were factors in 30; 12 were 
fatal, 4 caused serious injuries, 
and 1 a minor injury. 

Spins and stalls caused eleven 
of the fatal accidents; faulty 
engine maintenance contributed 
in two. Low acrobatics was 
called the cause of another, and 
faulty maintenance or struc- 
tural failure was involved in 
three additional fatal accidents. 

A total of 501 aircraft and 794 
persons were involved; 29 of 
whem -died of injuries, 21 re- 


eéived serious..injuries, and. 28. 





minor injuries. 
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Automobile Builders Look Aloft 


Gravelly Point. Washington’s new model airport, will be 
used by Army and Navy “in cases of low visibility” on 
their own fields at Anacostia. This sounds like a natural 
assumption, probably is. But the Capital of the United 
States, safe as it seems 125 miles up the Potomac, is, 
itself, practically undefended. “The Point” undoubtedly is 
figuring in strategic plans of the military. Combined with 
the Army and Navy fields directly across a scarce mile 
of water, it will be one of the strongest air bases in the 
world. 


Old scores were settled at National Aeronautic Associa- 
tion’s January meeting in New Orleans, but some are still 
brewing and probably will come to a boil at Denver con- 
vention. Under bylaws, present officers serve only until 
July. Hand picking of some officers instead of election irks 
certain committeemen. The New York gang and the Wash- 
ington gang are still making faces at each other. Gill 
Wilson is working mightily to stop childish bickering. War 
may help him. He’s just speared 3,200 new members, and 
won active support of air transport. 


Flying oversea delivery of airplanes for the Allies is mostly 
done with typewriters. The lock is on tight, but information 
leaks out that only a couple of big ones have hopped. 
Putting jig-saw reports together, you conclude that as 
the emergency increases, more will be flown. A top manu- 
facturer told us that installation of extra tanks in small 
ships would be slow, would not beat steamship time. 


High officials listened when automobile men argued they 
could build airplanes in a stream. The plane men feared, 
not that the auto boys could outbuild them, but that the 
Government would be over-impressed and waste time on 
production schemes that won’t work out. Best judges tell 
us that automotive can show important results, especially 
in engines, but they will need time to design for line pro- 
duction and to build personnel. 


The Stubblefield award goes to Ickes, for refusing helium 
to Eckener because the Nazis might use it to go to war in 
gas bags. Eckener at that time said you couldn’t get an 
airship out of its hangar in the next war. He was right, 
only you couldn’t have got it in there in the first place. 


Don't be surprised if lots of women fly in the all-out war 
that may come. One reason they’re in CAA’s civil training 
program is political; they vote. But women are notably 
patient and thorough teachers; men students might cease 
to resent a “skirt” as an instructor. Officials say privately 
that in an emergency women could fly almost anything 
non-combat. It sounds barbarous but they would and could 
join the fray. 


When it can be told you will know how many wings were 
dropped as war divers pulled out; whether humans can 
stand any more curve pressure than they get at present 
speeds. Reports from Europe vary; some say wings are 
falling fast and the pilots can stand more; others say the 
reverse. 


How quickly the intra-mural battle over transfer of CAA 
stopped when the big war god roared. You will hear only 
small squeaks about this ’til the war tom-toms quit, when- 
ever that may be. 
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Bush Made Coordinator® 


Dr. Vannevar Bush, chairman 
of the N.A.C.A., and president 
of the Carnegie Institution of 
Washington, has been appointed 
by President Roosevelt to lead 
the Research Division of the 
National Defense Advisory 
Commission. The work of this 
new division will be to coordi- 
nate all research activities in 
the laboratories of government, 
industry and the colleges. Work- 
ing with such organizations as 
the Bureau of Standards, Na- 
tional Academy of Sciences, Na- 
tional Research Council and the 
leading technical schools, the 
new division will accelerate de- 
fense measures through scien- 
tific research. All phases of de- 
fense except aeronautics will be 
included. 

Dr. Vannevar (pronounced 
VannEEvar) Bush is _pre- 
eminent in the field of science 
of which aeronautics is natural- 
ly but a part. He is president 
of the Carnegie Institution of 
Washington and no other testi- 
mony as to his scientific qualifi- 
cations need be cited. His du- 
ties in that office embrace a 
thorough knowledge of and di- 
rection over such activities as 
astronomy (Mt. Wilson Observ- 
atory in California) ; the terres- 
trial sciences; the biological sci- 
ences with two divisions of plant 
and animal biology and with 
laboratories in Arizona, Cali- 
fornia, Maryland, New York, 
Massachusetts; and lastly the 
division of historical research 
with headquarters at Cam- 
bridge, Mass. 

Such are his regular official 
obligations today and to them 
he has obligingly added the im- 
portant chairmanship of the 
N.A.C.A. And with all these 
duties, plus his brilliant back- 
ground in engineering he has 
none of the eccentricities of an 
engineering genius. 

Dr. Bush has reached the 
half-century mark in age, but 
the years rest lightly on his 
shoulders. He was born in Ev- 
erett, Mass., and was named 
after the clergyman who mar- 
ried his parents. Graduating 
from Tufts College in 1913, he 
was awarded degrees of Doctor 
of Engineering from Harvard 
and M.I.T. three years later. 
Early in his career he was with 
the test department of General 
Electric Co. and then returned 
to Tufts as an instructor in 
mathematics, subsequently be- 
coming assistant professor of 
electrical engineering. 

During the War, Dr. Bush 
carried on important research 
in submarine detection for the 
special board on submarine de- 
vices of the Navy and in 1919 
was invited to join the faculty 
of M.I.T. as professor of elec- 
tric power transmission. 








DR. VANNEVAR BUSH, leading 
contributor to air science, will 
head defense research. 


He was elected president of 
the Carnegie Institution two 
years ago and at that time was 
Dean of the School of Engineer- 
ing and vice-president of M.I.T., 
which is noted for its pioneering 
work in aerodynamics. 

A member of the National 
Academy of Sciences to which 
he was elected in 1934, Dr. Bush 
recently served as chairman of 
the special committee of the 
academy which reported to 
President Roosevelt on stand- 
ardizing equipment for instru- 
ment landing of airplanes. 

Two years ago Dr. Bush was 
invited to serve on the N.A.C.A. 
and he held chairmanships of 
the executive committee and the 
committee on power plants for 
aircraft as well. He has served 
on many other noted engineer- 
ing and scientific groups and 
is now vice-chairman of the 
division of engineering and in- 
dustrial research of the Na- 
tional Research Council; is a 
Fellow of the American Insti- 
tute of Electrical Engineers, the 
American Academy of Arts and 
Sciences, the American Physical 
Society, the American Philo- 
sophical Society and the Ameri- 
can Mathematical Society. 

The aviation industry has 
been richly endowed with the 
knowledge and experience which 
Dr. Bush, without political al- 
legiance, partisan or industrial, 
in fact without compensation, 
brings to the committee and to 
everyone who looks to that body 
for guidance. Dr. Bush declares 
the aviation industry has now 
grown up and it must perform 
to standard all the time. He 
is heart and mind behind the 
problems confronting the indus- 
try today, not just for the sake 
of aviation development, but be- 
cause aviation plays such a de- 
cisive role in the nation. 


* This tribute to Dr. Bush was writ- 
ten by Fred Neely. 





Calling Names 


Harlee Branch of the CAA predicts 
the near future will see one air- 
plane owner for every 100 auto- 
mobile owners; that will mean 
250,000 civilian aircraft. 


Army Air Corps starts tests of 
new diesel airplane engine, in- 
vented by S. A. Guiberson, 
Dallas oil king. Engine weighs 


only 653 Ib. 
Ltr; Comdr. S. H. Ingersoll com- 
mands fifteen Navy bombers 


on a 5,000-mile flight, Honolulu 
to Manila. 


King Merritt, v.-p., Investors Syn- 
dicate, says aviation is fifth 
among industries offering jobs 
to June college graduates. 


T. P. Wright of Curtiss-Wright 
joins Dr. George Mead’s Coun- 
cil for National Defense at 
Washington. 


Walter Beech, president, Beech 
Aircraft, says his company can 
step up production ten times 
present capacity. Urges govern- 
ment use enrollees of CCC as 
student mechanics for increased 


production under new defense 
program. 

P. G. Johnson, president, Boeing 
Aircraft company, announces 


plant expansion with floor space 
increase of 75 percent. Boeing 
now at work on twin-engine 
attack bombers for Allies as a 
subcontractor for Douglas. 


First Stinson “105” rolls off as- 
sembly line at new plant in 
Nashville, Tenn.; expect final 
moving of equipment from old 
Wayne, Mich., plant this month. 


Major J. H. (Jimmie) Doolittle, 
president of I. Ae. S., announces 
Howard Hughes is recipient of 
Octave Chanute Award for 1940. 
Citation states award is made 
for “his skillful use of high- 
speed long-range aircraft and 
advanced methods of aerial 
navigation.” 


Douglas Aircraft Co’s directors 
have elected F. W. Conant, as- 
sistant general manager, to the 
office of vice-president, and 
Walter A. Hamilton, chief of 
the material division, to mem- 
bership on the _ board. Mr. 
Hamilton fills the vacancy on 
the board recently created by 
the resignation of William dH. 
Lewis. 


R. T. Freng, UAL’s flying director, 
and Walter Addems, flight su- 
perintendent, fly to Honolulu to 
observe Pan-Am’s operation of 
four-engined craft in prepara- 
tion for handling nited’s 
DC-4’s. 


Rt. Hon. Richard G. Casey, Aus- 
tralHa’s first minister to the 
U. S., brought his own ship. He 
plans hops around U. &. 


Eastern Air Lines appoints Capt. 
F. E. Davis as superintendent 
of flight training, Capt. Erlon 
H. Parker as operations super- 
intendent, Eastern Division. 


Donald Douglas addresses open 
letter to his employees in Santa 
Monica and El Segundo Douglas 
plants, asking cooperation to 
guard against sabotage. 


H. Mansfield Horner becomes G. 
M. of Pratt & Whitney Aircraft 
division; Sidney <A. Stewart, 
G. M. of Hamilton Standard 
Props; and Charles J. McCar- 
thy, G. M. of Vought-Sikorsky 
Aircraft Division of the United 
Aircraft Corp. 


Dr. Robert J. Nebesar, former re- 
search engineer with Glenn L. 
Martin, becomes chief engineer 
of Bennett Aircraft Corp. at 
Ft. Worth, Texas. 


Kendall Perkins, formerly assist- 
ant chief engineer of C-W’s St. 
Louis Airplane Division, joins 
American Airlines as research 
engineer. 











Spot Checking 


Robert H. Hinckley was ap- 
pointed by the president to be 
Assistant Secretary of Com- 
merce to replace J. Monroe 
Johnson. This means_ that 
Hinckley’s duties will include 
supervision of Civil Aeronautics 
Board. 


Jerome Lederer is director of 
the new Safety Bureau, which 
becomes part of C.A.B. 


United States Rubber Company 
announces development of an 
airplane armor plate of rubber 
and steel, which is said to be 
superior in bullet resistance to 
steel plate of 20 percent greater 
weight. 


Plane deliveries to England (and 
France until the invasion), 
totaled 2200 as this was written. 
Ten thousand planes were on 
order to Britain, which took 
over all of the French orders. 
One thousand were reported on 
option. 


Reasons why more planes are 
not flown to Britain: there are 
few pilots capable of navigating 
the Atlantic; pilots must be 
brought back by ship; even 
with modern engine reliability, 
there’s a chance of losing some 
ships in the drink. 


Pan American Airways is about 
ready to install a system of pen- 
sions for retired personnel. Ed 
Paxton, able assistant, until re- 
cently, to Col. Edgar Gorrell of 
the Air Transport Association, 
is PAA labor relations man. 
Other lines studying pensions 
are UAL, EAL, AA, and TWA. 


Air system expansion in this 
country is being hotly debated 
unofficially, and privately by 
CAB members and war officers. 
The question is, whether the 
country, if involved in a major 
defense effort, would need addi- 
tional airlines to carry on busi- 
ness more than the Army and 
Navy would need the pilots and 
plane building capacity. 


Edmund T. Allen, internationally 
recognized test pilot and en- 
gineer, has been appointed to 
the Committee on Aerodynamics 
of the NACA. Mr. Allen will 
keep his job as director of flight 
and research for Boeing. 


People ask, “Where are the 
pilots coming from to fly the 
50,000 airplanes the President 
has ordered?” The answer is 
that most of the planes we can 
build will go to Britain so long 
as she fights; relatively few 
will be delivered to the U. S. 
Army and Navy. Pilot training 
is expanding rapidly and there 
will be no shortage. 
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AVIATION DEFENSE 





Congress Votes Army 5,237 Planes 
Navy Limit 10,000; Funds for 2,996 


Washington (AVIATION Bvw- 
REAU )—As the war news became 
hourly more ominous, Congress 
broke all speed records in ap- 
propriating money for the na- 
tional defense. Three gigantic 
Army and Navy bills were 
rushed through with almost 
unanimous approval in a few 
short weeks. 

The 1941 War Department 
appropriation bill carried funds 
for 2,566 new aircraft—2,237 
trainers, 309 combat planes in- 
cluding 200 Boeing B-17s and 
20 miscellaneous aircraft. The 
supplemental defense bill added 
another 3,000 Army planes. 

The Navy was granted funds 
in the two bills for a total of 
2,996 aircraft, including a large 
number of trainers and planes 
for the new carrier, Hornet. 

Both Army and Navy were 
also provided with money to 
modernize equipment, expand 
pilot training, broaden the air 
base programs and install spe- 
cial Government-owned facili- 
ties in aircraft and other arma- 
ment plants. The President was 
handed a $200,000,000 check to 
use as he sees fit—primarily for 
accelerating production. 

Meanwhile, Congress also ap- 
proved widesweeping changes 
in composition and equipment of 
the armed forces and extended 
unusual powers to the Presi- 
dent and the Secretaries of War 
and Navy. Principal authoriza- 
tions included suspension of top 
limits on Army aircraft; hoist- 
ing of the Navy plane limit to 
4,500 and later to 10,000; revi- 
sion upward of total aviation 
personnel; reorganization of the 
Navy Department (retaining the 
long vacant post of Assistant 
Secretary for Aeronautics) ; 
and expansion of Army and 
Navy pilot training and air base 
programs. 

Other important legislation 
instituted would allow the Sec- 
retary of War to place an em- 
bargo on exports of defense sup- 
plies where necessary—aimed 
at machine tools; provide for 
the operation and maintenance 
of new plants, either by govern- 
ment personnel or by commer- 
cial manufacturers under con- 
tract; negotiate contracts; and 
make advance payments up to 
30 percent to manufacturers do- 
ing business for the national de- 
fense. 
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Simultaneously, a bill was 
rushed along to liberalize the 
lending powers of the Recon- 
struction Finance Corp. so that 
the agency could make loans or 
subscribe to capital stock to ex- 
pand, build, or equip war indus- 
tries or buy and carry critical 
and strategic materials. Fur- 
ther, it would empower the RFC 
to ¢reate new companies for na- 
tional defense production and 
either operate them itself, or 
lease them out to commercial 
manufacturers. 


Defense Survey 


A recent survey of action 
taken by. Pacific Coast aircraft 
manufacturers to meet national 
defense “needs revealed that 
they have: (1) added more 
than 8,000 employees to pay- 


rolls since. Jan. 1, (2) lifted to- 


tal employment of aircraft 
workers on the Pacific Coast to 
36,000; (8) planned further 


plant expansions to cost $5,000,- | 


000, (4) booked $170,000,000 of 
hew orders in. April and May 
alone, and (5) boosted total 
backlog of unfilled orders ag of 
June 1, to approximately $425,- 
000,000. 

Robert E. Gross, president of 


Lockheed Aircraft Corp., Don- | 


ald W. Douglas, president of 
the Douglas Aircraft Co. and 
other leading aircraft execu- 
tives have confirmed the ability 
of the industry to meet any na- 
tional defense needs for 
creased production. 


in- 


| Stirred by the national defense 
needs of the country a group of 
70 “washed out” Army flying 
school pilots have formed an as- 
sociation for the purpose of pe- 
titioning the War Department 
for another chance to become 
flyers in the Army Air Corps. 
The idea is basically sound, as 
expanded training of pilots may 
have the effect of letting up in 
some standards. Most of the 70 
members of the new association 
are now employees of the Doug- 
las Aircraft Co., but other mem- 
bers are being sought. 


U. S. Planes to Allies 


“Surplus airplanes” belonging 
to the Army and Navy started 
toward the Canadian border in 
increasing numbers during the 
past few weeks, on their way to 
the Allies. 

Since this Government cannot 





for National Defense. Dr. 





is executive officer. 
E. S. Taylor. 





aviation work for the Knudsen council. 
is in charge of the airplane division. 
The engine division 


sell military supplies to a bellig- 
erent, the Army and Navy planes 
are being “traded-in” to manu- 
facturers for later models. 

No official would comment on 
how many so-called “surplus” or 
“obsolete” aircraft can be spared 
in this way to aid the European 
democracies. It is expected, how- 
ever, that first line planes will 
be speeded overseas direct from 
the factories as deliveries on 
federal orders begin to come 
through in heavier volume. 


Feminine War Birds 


Possibilities of women par- 
ticipating in war-time aviation 
are increasingly discussed. 

Jacqueline Cochran suggested 
that competent women pilots 
might fly combat planes. She 
thinks experienced women 
| fliers are as competent as men. 
| A better role for women pilots 
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THREE MEN who are playing important roles in the Aero- 
nautical Section of the Advisory Commission. to the Council 
George J. Mead, left, heads the 


T. P. Wright, center, 
S. Paul Johnston, right, 
is headed by Prof, 








NEW VOUGHT-SIKORSKY SHIPBOARD fighter, XF4U-1 now 


being flight tested. 


retracts into the wings. 
Whitney R-2800 two-row type, 
and capable of delivering 1,600 
is 9,000 Ib. Wing span 


Ship uses spot welding. 
wings use single spar, monocoque construction. 
Engine is an 18-cylinder Pratt & 


is 40 ft., 


Inverted gull 
Landing gear 


rated at 1850 hp. for take off 
hp. at 20,000 ft. Gross weight 
overall length is 30 ft. 


Photo was taken with the fiaps down. 





in war would be that of instruc- 
tors. This would release needed 
male pilots for vital work. 

Ruth Nichols has organized 
Relief Wings, a non-combatant 
aerial ambulance corps, to re- 
cruit men and women ambu- 
lance pilots who would fly in 
battle zones. 

Miss Lauretta Schimmoler, 
founder and president of the 
Aerial Nurse Corps of America 
at Burbank, Calif., says that 
her 300 members are trained 
not as pilots but as “airworthy” 
attendants of patients trans- 
ported by aerial ambulance. 
They fly with men pilots in any 
or all kinds of weather. She 
agrees with those who believe 
that women are unsuited to fly 
in wartime. 











AVIATION ABROAD 


RIGHT: THE FOKKER 1T.5. 
When Holland fell before Hit- 
ler’s smashing attack, the Fok- 
ker factory became one of the 
spoils of war. If this plant is 
operated by the Nazis, Fokker 
planes may again be flown by 
German pilots, as in the last 
war. The T.5. is a formidable 
medium bomber, It is equipped 
with an automatic shell gun of 
20-23 mm or several machine 
guns. The pilot is seated in 
front of the leading edge of the 
wing and has an excellent view 
on all sides. The commanding 
officer operates the shell gun 
and is in easy reach of the 
camera, bomb release switch, 
bomb sight, maps, instruments. 
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Buropean Acme 


A JUNKERS JU 86 in the repair shop of Deutsche Lufthansa. A MARTIN 167 BOMBER in France being loaded with bombs 
Engine plus mount is quickly detached by only four bolts. on one of France’s last raids. Martins gave excellent service. 





European 





MUSSOLINI reviewing a section of his air force, prior to Italy’s ranean, Italy built up a large air force a few years ago, but 
entrance into the war. These Caproni pursuits are being used many of its ships are far outmoded. Her air fighters are now get- 
daily by I! Duce’s air force in various parts of the Mediter- ting their first real war test. 
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CURTISS P-405 


© | 
Schostal 


s 


Faster and more maneuverable than its able prede- pansion program, the Curtiss organization stands 
cessors, the Curtiss P-40 Advanced Pursuit is daily | ready to meet any production pace for the assurance 
augmenting, in ever increasing numbers, the unit of National Security through strength in the air. 


strength of the United States Army Air Corps. CURTISS AEROPLANE DIVISION 
CURTISS-WRIGHT CORPORATION 
At the satisfactory completion of a two year ex- _— Buffalo “The Pioneers of Aviation” New York 


PRECISION-BUILT ARMY AND NAVY AIRCRAFT 
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FROM WITHIN ITS OWN RANKS United Aircraft Corp. has named three new general managers: 
(I. to r.) H. M. Horner for Pratt & Whitney Aircraft Division; Sidney A. Stewart for Hamilton 
Standard Propellers Division; C. J. McCarthy for Vought-Sikorsky Division. All have been asso- 
ciated with their respective divisions ten years or more. Horner joined Pratt & Whitney in 1926, 
and prior to his appointment as assistant general manager in 1936 had been in the assembly, inspec- 
tion, purchasing and sales departments. Stewart came to the assembly department of Standard 
Steel Propeller Corp. in 1929, was sales manager of Hamilton Standard from 1931 to 1937 when 
he was made assistant general manager. McCarthy’s connection with Chance-Vought began in 
1926 as executive engineer, chief engineer in 1930, engineering manager in 1935, and assistant gen- 
eral manager in 1937. 













ALLAN F. BONNALI has been BURDETTE S. WRIGHT, vice- CAPTAIN HARRY E. COLLINS 
appointed assistant to vice- president of Curtiss-Wright has resigned as Director of 
president J. A. Herlihy of Corp. and general manager of Procurement, Procurement Di- 
United Air Lines. With the the Buffalo Division, takes over vision of the Treasury, to join 
line since 1938, he organized the in addition to his~ present Bell Aircraft Corp. where he is 
dispatch department of the duties, direct supervision of the tobe in charge of export. He was 
western division, later became St. Louis Airplane Division. with the Treasury for six years, 
superintendent of flying, and in Charles W. France, a _ vice- served ably, and made many 
his new post will be chairman president, continues as general friends in the industry. He had 
of United’s schedule committee. manager at St. Louis. formerly been in the Navy. 











Harris & Hwing 
LT. COL. G. deFREEST LAR- 
NER, appointed general mana- 
ger of NAA as the first move of 
the organization to expedite 
cooperation for national de- 
fense, and to promote all phases 
of civilian aviation. A World 
War ace, Col. Larner holds the 
D.S.C., Croix de Guerre, and 
three Silver Stars. 





RAPIDLY RISING YOUNG EX- 
ECUTIVE in the aircraft indus- 
try is Earl Herring, president 
and general manager of Air- 
plane Manufacturing & Supply 
Corp. (parent company of Pa- 
cific Airmotive Corp. and Air- 
plane Parts & Supplies). Her- 
ring also finds time to serve as 
gen. mgr. of Kinner Motors. 
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PCAs New 


Goodrich Tires and DE-ICERS on the Job with 


“Pennsylvania-Central’s” Fast-Growing Fleet 


1,140 passengers in 1930! Over 122,000 
carried in 1939! “Pennsylvania-Central’s” 
rapid rise is a striking illustration of 
America’s growing conviction that “it 
pays to fly.” 

And PCA’s new up-to-the-minute “Cap- 
ital Fleet” is an even greater challenge— 
a new and distinct contribution to the 
safety and comfort of air travel. As part 
of PCA’s modern equipment Goodrich 
Airplane Silvertowns have been assigned 
to make landings safer and smoother . . . 
and Goodrich DE-ICERS will protect 
“The Capital Fleet” whenever schedules 





require flying at ice-forming altitudes. 
Remember, Goodrich leadership in 
aviation includes the world-famous Good- 
rich Airplane Silvertown Tire . . . Good- 
rich DE-ICERS . . . Goodrich E.T.* Brakes 
and over 40 other products. Before you 
build any plane, find out how Goodrich 
Aviation Products will increase its safety 
and comfort. Get in touch with The B. F. 
Goodrich Co., Aeronautical Division, 
Akron, Ohio. 
*Goodrich Expander Tube Brakes are manufac- 
tured under license and sold by Hayes Indus- 


tries, Inc., Jackson, Mich., and Bendix Avia- 
tion Corp., South Bend, Ind. 


OVER 510,000 
PASSENGERS 


Pennsylvania-Central Air- 
lines has carried over 
510,000 passengers and 
has rolled up more than 
70 million passenger miles 
of flying. And its expan- 
sion from 140 route miles 
in 1927 to 2,091 route 
miles today has linked to- 
gether by air still more of 
the nation’s most impor- 
tant Cities, 








“Capital Fleet” 
Goodrich-Lguipped | 


‘7 Pays 1/7) / 


and it Pays to take off 





and land on Goodrich 
Airplane Silvertowng 
>>>>> the Safest air 


plane tires €ver built 








Goodrich Grplune Silvertowns 


THE SAFEST AIRPLANE TIRE EVER BUILT 


Over 40 Rubber Products for Airplanes — including Tires— Tail Wheels — Abrasion Shoes — DE-ICERS — Matting 
— Rubber Hose — Grommets — Shock Absorber Cord —A Complete Line of Rubber Aeronautical Accessories. 
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Knudsen Will Standardize Engines 
To Help Accelerate Production 


Washington (AVIATION BUu- 
REAU): Standardization upon a 
few types of engines for mili- 
tary and training airplanes for 
the Army and Navy and the 
Allies is the first step in the 
program of the administration 
to drive airplane production to 
a level of 50,000 planes a year 
(the simultaneously announced 
objective of a 50,000-plane air- 
force is not to be taken seri- 
ously while the Allies are in the 
market, as the relatively small 
purchases in the appropriation 
bills reveal). 

Eventually standardization 
will be extended to airplanes, 
but for the present all activi- 
ties are centered upon engines, 
since airplane manufacturers 
are still well below capacity. 

The job of supervising this 
program was entrusted first to 
Secretary of the Treasury Mor- 
genthau, who had been handling 
liaison between the military and 
the Allied Purchasing Commis- 
sion. A few weeks later, when 
the Defense Commission was 
formed, the job was transferred 
to William S. Knudsen, chair- 
man of General Motors and spe- 
cialist on production for the 
commission. 

During Morgenthau’s brief 
regime a procedure was estab- 
‘lished and a staff appointed, 
both of which Knudsen took 
over intact. Heading the staff 
is Dr. George J. Mead, former 
chief engineer of Wright and 
of Pratt & Whitney and re- 
cently vice-chairman in charge 
of power of NACA; assisting 
Mead is Edward S. Taylor of 
M.I.T. 

The procedure was to obtain 
for the government from all en- 
gine manufacturers licenses to 
manufacture their engines, with 
authority to sub-license any de- 
sired manufacturer. This was 
quickly completed. Next step is 
to pick out two or three engine 
types in each horsepower range, 
on which manufacturers will 
standardize. Mead, working 
closely with military techni- 
cians and with engineer aides 
of the Allied Purchasing Com- 
mission, is doing this job. 

The next step, deciding what 
firms shall make what engines, 
will be under the immediate di- 
rection of Capt. S. Kraus, Navy 
aircraft procurement officer. It 
is probable that Pratt & Whit- 





ney and Wright will be asked 
to confine themselves to big en- 
gines, letting other firms handle 
the smaller stuff. 

In the selection of combat 
type engines (over 1,000 hp.), 
the objective is two radial types 
and two liquid-cooled types. As 
to the radials, this means a 
Wright design and a Pratt & 
Whitney design. The liquid- 
cooled engine is more of a prob- 
lem. Allison division of General 
Motors, sole American producer 
of this type, is experienc- 
ing difficulty getting into vol- 
ume production, turning out 40 
to 80 units a month, reportedly, 
as compared with 400 for 
Wright. 

One attempt to get around 
this situation is acquisition 
from the British Government 
of rights to the Rolls Royce 
Merlin engine—a 12-cylinder V 
engine, liquid cooled and devel- 
oping about 1,100 hp. Rede- 
signed for mass production and 
perhaps assigned to an auto 
firm for manufacture, the Mer- 
lyn would provide a companion 
to the Allison. 


Ford Will Manufacture 
Rolls-Royce Engine 


Washington (AVIATION Bvu- 
REAU)—The Ford Motor Com- 
pany has contracted to build 
3,000 Rolls-Royce Merlin engines 
for the United States and 6,000 
for the British government. The 
deal was made by William S. 
Knudsen, industrial production 
member of the National Defense 
Commission. Congress was 
about to appropriate $43,000,- 
000 for the U. S. 3,000 units as 
this was written. 

Mr. Ford, probably Edsel, is 
said to have convinced Knudsen 
that he can build 1,000 engines 
a month, or nearly 50 a day. 
The job is unusually difficult be- 
cause the Merlin is more or less 
hand made and will have to be 
changed for mass production. 
This is the first result of the 
Morganthau-Mead-Knudsen en- 
gine standardization program. 
If Ford can deliver he will have 
removed one of the biggest 
single obstacles to rapid air 
power expansion for the British 
and for this country. 

When the defense program 
brought expansion plans direct- 





ly under the government, with 
Secretary Morgenthau direct- 
ing, these moves became more 
open. Morgenthau held fre- 
quent “informal” talks with 
representatives of General Mo- 
tors, Ford, Chrysler, Packard, 
and Studebaker. 

In these conferences, the 
Secretary learned that General 
Motors is already deep in the 
field through its ownership of 
Allison engines, substantial 
holdings of North American, 
and its newly formed Aero- 
products Division for which it 
has bought Engineering Proj- 
ects, Inc., propeller manufac- 
turer. Packard, which devoted 
itself in the last war to Lib- 
erty Engines, now has a high 
speed marine engine (used for 
torpedo boats) which it is be- 
lieved could be redesigned for 
aircraft. 

Transfer of the program 
from Morgenthau to William 
S. Knudsen, defense commis- 
sion specialist on production, is 
not expected to change the 
plans much, but it makes more 
certain than ever that Detroit 
thinking will be in the picture. 

Another factor is the plan to 
liberalize tolerances of military 
engines, which would simplify 
the problems of new producers. 


Supply Companies Merge 


Sale of 210,000 share of stock 
of Airplane Manufacturing & 
Supply Corp., Los Angeles, has 
made possible completion of fi- 





nancing for the purchase and 
consolidation by Airplane Man- 
ufacturing & Supply Corp. of 
Pacific Airmotive Corp. and Air- 
plane Parts & Supplies, Inc., 
both of which were formerly di- 
visions of Bendix Aviation, Ltd. 
Management, however, contin- 
ues in the hands of Earl Her- 
ring, who has headed both of 
these enterprises for the past 
year and under whose direction 
their activities have materially 
expanded. 


U. S. Plant Construction 


Vastly important to the air- 
craft industry is a bill grant- 
ing almost unlimited powers to 
Reconstruction Finance Corp. 
to purchase and carry strategic 
materials; to finance private 
construction of plants and ma- 
chinery for production of air- 
planes and armament; to build 
such plants and lease them; and 
even for the Government to op- 
erate them if necessary—was 
near passage by Congress as 
this was written. 

There was considerable ex- 
citement about this threat of 
manufacturing by the Govern- 
ment. But the Secretary of the 
Treasury and members of the 
National Defense Commission 
stated emphatically that it is 
not Government policy to op- 
erate plants. They pointed out 
that the same powers are pro- 
vided in the Defense Act, which 
is still in force; that only three 
plants were taken over under 
that law during the World War. 





ONE OF THE KEY PROBLEMS IN THE DEFENSE PROGRAM 


is how many engines the industry can produce. 


With talk of 


turning out the P-40 in large numbers the Allison engine has 


been put under the microscope. 


This one out at the New 


York Fair had its cowl removed for a few minutes and gave an 
excellent view of how the Allison was installed. 
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Douglas Production 


With war emergency de- 
mands forcing production to 
new highs, the Douglas Aircraft 
Co., payroll exceeded the 17,- 
000 figure before June 1, 
months ahead of earlier predic- 
tions, and is still climbing. Al- 
though the huge Santa Monica 
and El Segundo plants of the 
company are operating on a 
three-shift basis to rush work 
on a backlog of more than $117,- 
000,000, not all of this is mili- 





fa 

COL. HUGH KNERR, formerly 
of the U. S. Army Air Corps, 
has joined Sperry Gyroscope 
Co. as special consultant to the 
heads of the Marine, Aeronaut- 
ical and other departments. 
Duties will be to advise the 
company as to objectives in its 
research and development pro- 
gram. From 1935 until his 
resignation from the Air Corps 
in 1939, he was Chief of staff 
of the G.H.Q. Air Force, Lang- 
ley Field. 





tary business. Nearly $23,000,- 
000, of the total figure repre- 
sents commercial orders, in- 
cluding 46 of the giant DC-4s 
for 1941 delivery. DC-4 produc- 
tion is now in full swing. The 
DC-5 high-wing transport is 
also receiving attention, with 
delivery of a special custom 
DC-5 to W. E. Boeing, four 
DC-5s for KLM (two of which 
will go in West Indies service), 
and seven being rushed to com- 
pletion for the U. S. Navy. An 
additional DC-3 order has also 
been received from Irish Air 
Lines. Preliminary design work 
is under way on a DC-6 model 
rumored to be a super DC-3 of 
about the same capacity as the 
new Curtiss-Wright Model 20. 


Light Plane Makers 


Look for Boom 


With the CAA pilot training 
program due to be increased 


more than five-fold, light plane 
manufacturers are feeling very 
optimistic, as indicated by the 
formation of a Light Airplane 
and Engine Committee within 
the Aeronautical Chamber of 
Commerce. Some developments. 


Monocoupe Corp. has leased a 
22,500-sq.ft. factory at the Or- 
lando, Fla., municipal airport, 
and hopes to build 100 airplanes 
the first year. 


Stinson is now in production at 
its $1,000,000 Nashville, Tenn., 
plant, turning out 3-passenger 
“105s”, 5-passenger  Reliants, 
and a military observation plane, 
the 0-49. 


General Motors Corp. is broad- 
ening its activities in the air- 
craft field through acquisition 
of the propeller-making engi- 
neering Projects, Inc. of Day- 
ton, Ohio, and the formation of 
an aero products division. Other 
GM aviation interests include 
the Allison Engineering Co., a 
wholly owned subsidiary, and 
minority stock interests in North 
American Aviation and Bendix 
Aviation. 


At the Martin plant there is no 
time to teach men on the job. A 
faculty of Martin engineers has 
been detached for service in the 
engineering school, where stu- 
dents are on full pay. They are 
divided into groups by previous 
experience. More than 90 have 
been graduated. 


Recent Awards 


War Department 


Fairchild Aviation Corp., Jamaica, 
New York, $66,980 for electric ma- 
chine gun synchronizers. 

North American Aviation, iInc., 
Inglewood, Calif., $50,813 for main- 
among Parts for Type BT-14 air- 
plane. 


Vega Airplane Co., Burbank, Calif., 
$63,550 for target assemblies, 
trainer assemblies, and timers. 
Piomb Tool Co., Los’ Angeles, Calif., 
$62,898 for adapters, -sockets. 
Champion Spark Plug Co., Toledo, 
Ohio, $10,620 for spark plugs. 


Navy Department 


Essex Specialty Co., Inc., Berkley 
Heights, N. J., $32,800 for lights, 
float, aircraft. 
Aero Spark Plug Co., Inc., New 
York City, $40,158 for aircraft 
spark plugs. 

The B. G. Corp., New York City, 
$62,196 for aircraft spark plugs. 
Walworth Co., New York City, 
$103,474 for composition tube fit- 
tings. 

Ranger Ajrcraft Engines (Fair- 
child Division), $5,489,308 for air- 
plane engines. 


Wright Aeronautical Corp., Pater- 
son, N. J., $258,320 for mainte- 
nance parts for Wright Aeronauti- 
cal engines. 

Unitéd Aircraft Corp., East Hart- 
ford, Conn., $238,280 for propeller 
assemblies and sets of controls. 
United Aircraft Corp., East Hart- 
ford, Conn., $31,500 for propeller 
assemblies and sets of controls. 
General Electric Co., Schenectady, 
N. Y., $522,816 for supercharger 
assemblies. 
























You can equip 
yourself for any aviation 
division you want... at 


LEWIS SCHOOL of AERONAUTICS 


You can advance with aviation if your training is sound. The crying 
need is for ground personnel as well as for pilots. 


At the Lewis School of Aeronautics you can specialize in concentrated 
short terms on aeronautical subjects that interest you most; or, you 
can take a full 4 yr. college course in aeronautical engineering. 


You can become a master airplane and engine mechanic in as little 
time as 12 months! You can become a master pilot or equip yourself 
for an aviation executive position. You can become competent in 
aeronautical radio, airplane design, meteorology, navigation, instru- 
ments, operations and maintenance. 


Lewis School of Aeronautics is 10 years old; courses are practical, 
accredited and certificated by the Civil Aeronautics Authority ; grad- 
uates known and respected nation-wide. You'll live (if you like) in 
beautiful surroundings, right on our mile-wide airport. We offer a 
wealth of equipment in machine tools, engines, airplanes, construction 
and repair materials, complete laboratories, 

libraries and an unexcelled faculty of fa- 

mous, dependable instructors. 


Join one of the finest groups of young men 

in America. Raise yourself above the average. 1 
Tuition and living costs at this fine, en- 

dowed school are exceptionally low. 


Send the coupon below 
for free catalog 


] 
; J Mail this coupon 


LEWIS SCHOOL OF AERONAUTICS, 
LOCKPORT, ILL. A 
Please send me my free catalog. I am inter- 
ested in the following: 
Airplane and Engine Mechanics 
Pilot’s Flight Courses 
Aeronautical Engineering 
Aviation Executive 
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Why stay an Amateur Liar? To all the drawers of long bow among our readers,T.W.T. 
offers the opportunity to obtain official recognition for your lying ability. Just send us 
your tallest tale about Gulf Aviation Gas. If we print it, lucky you gets a nifty, specially 
illustrated Whopper Diploma. 


MAJOR AL WILLIAMS, Mgr. Gulf Aviation Products, 
Gulf Building, Pittsburgh, Pa. 



















































IN THE EDITOR’S MAILBAG 
recently, were... 

Russell Riddick; Gene W. Bichon; 
Donald Christopher; Robert M. Hensley; 
GeorgeS. Jamieson; Edward Cook; Henry 
Feiertag, Jr.; Eddie Togue; Noel Humble; 
Troy L. Holder; Raymond Bell; Alvin 
Werner; P. C. Roche; Paul Sanford; Allen 
F. Edwards, Jr.; Joe McGwigan; Bob 
Ball; Jack Gambold; James Wellman, Jr.; 
Bob Hunter; Louise Ritzman; Rudolph 
Burda; J. J. Peck; A. R. Metcalfe; W. G. 
Benn; Francis A. Downing; G. J. Har- 
rington; ‘‘Happy’’ Huntsman; George R. 
Lusink; Jacob Gassler, Jr.; Hal Groom; 
W. F. Mathias; Lionel E. Faulkner; Doug 
Gawne; George W. Prediger; Thos. Grace; 
F. O. Jordan; Dick Barton; “Doug” 
Moore; Bill Horr. 

To all—thanks for your whoppers, 
puzzle solutions, and suggestions— 


T.W.T. 
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SOME’P’IN LIKE PEANUTS 


You can buy peanuts three ways. In the 
shell. Shelled, but with that inner paper- 
like covering left on the kernels. Com- 
pletely shelled—inner skin and all—so 
that every pound is 16 full ounces of 
eating enjoyment. 

Inevitably enough, the same goes for 
oil. You can buy crude oil—if you want. 
You can buy ordinary oil, refined by 
conventional methods. 

And you can buy Gulfpride Oil, re- 
fined both by aforesaid conventional meth- 
ods and by Gulf’s exclusive Alchlor proc- 
ess. That’s the extra refining step that 
removes up to 20% more dirt and sludge 
... helps 100% Pennsylvania Gulfpride 
pass all Army and Navy tests in a breeze 





. makes every quart 32 full ounces of 
super lubricant. 


CIRCUMNAVIGATORS’ SPECIAL 


Suppose the earth to be perfectly round 
and the equator to be a steel ribbon fit- 
ting closely around it. If you added 12 
inches to the length of the band, how 
much would the ribbon stand off the 
surface all the way around? 


(This is a problem what is a problem. 
Send your answer to T.W.T. for check- 
ing. But—even if you don’t know where 
to begin—drop a card for the official 
solution. It’ll floor you!) 


THIS MONTH’S WHOPPER 


Dear Major: 

Couple week ago one of them air-plane 
fellers from the County Seat come high-tailin 
into the south pasture, sceared our cow 
Bessie close to death. 


Me, I run a fillen station on the side. Kinda 
calcilated to collect a little folden money 
from the young fool. He was a slick one 
though, didn’t need no petrol, just wanted 
to sell Ma and me a ride. Claimed my gas 
weren’t no good, and that he was burnin 
that Gulf Aviation Gas. Been to the City a 
few times, and heared tell of the stuff, so I 
traded my Barred Rock Rooster and the 
dollar I owed the mail order house for shoes 
so he'd ride me in the durn thing. 

I put on my winter underwear, and Ma 
dug out the picture box while he started the 
contraption. Fust off, he let me sit in that 
cock-pit place so Ma could get my photee- 


gtaph. Ain’t one to meddle, felt kinda week 
though so ups and leans on that door knob 
jigger named Throttle. Plumb nye blew me 
out of my seat, grabbed for some kinda hand 
hold, all there was in sight was a sawed-off 
pitch fork handle sticken up from the floor, 
got it next time she come by. Spect that 
made her go up cause my barn moved over, 
and Bessie scattered the haystack for me. 
Been busier than one of them City Swing 
Band Drummers, at a jam session ever since. 


How, I come to write you this letter is, 
that I figgered that cause you make this 
G.A.G. maybe you can calcilate how much 
longer I got to stay up here fore this durn 
flyin machine runs out of gas. 

Gettin mighty hungry, and want to get 
down fore I starve to death. Would have 
died of thirst if it hadn’t rained couple nights 
back. Please let me know soon as you can, 
cause I gotta be down in time to help with 
the harvest this fall, besides, that Airplane 
feller is getting kinda impatient, He come nye 
ventillatin me with a twelve gauge yestiday. 


IM-Patiently Yours, 
(signed) Bob Renick 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 


GULF 
AVIATION 
PRODUCTS 
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AVIATION ENGINEERING 





New Static Test 


Replacing the old “sandbag” 
method of static testing air- 
craft structures, the research 
engineering department of Lock- 
heed Aircraft Corp. has devel- 
oped an efficient system of us- 
ing a reasonably large number 
of specially designed low-fric- 
tion hydraulic jacks to apply the 
load directly to the structure. 
This makes possible the use of 
a relatively smaller number of 
engineers, with consequent 
economy, and has other out- 
standing advantages, such as 
better control of loading and 
more accurate recording of loads 
applied. Loads can simultane- 
ously be applied or released at 
a large number of points on a 
moment’s notice. Deflections 
are read on a deflection-record- 
ing table, to which are con- 
nected as many as 50 wires 
leading to various parts of the 
structure under test. Each wire 
controls a separate pencil which 
moves across the table and re- 
cords deflections as a curved 
pencil line on a large sheet of 








ruled paper. The progress of 
the test can be watched at this 
table by those in charge of the 
operation and impending failure 
of any part can be anticipated 
before it occurs. 


Private Wind Tunnels 


Southern California moved a 
long step forward in aviation 
preparedness during June with 
the completion of the second 
wind tunnel to be operated by 
a private aircraft manufac- 
turer. First such tunnel was 
erected recently by Vultee Air- 
craft, Inc., Downey, and the 
second by Northrop Aircraft, 
Inc., Hawthorne, Calif. The two 
tunnels were constructed by the 
Acme Pipe & Blower Co., Los 
Angeles, and are very similar 
in design. Both tunnels are of 
the return type and are built 
of steel ribs with sheet steel 
covering, welded. The Northrop 
tunnel will develop a wind ve- 
locity of 150 miles per hour, 
with a working throat of 10 ft. 
diameter. Power is supplied by 
a 450 hp. Wright Whirlwind en- 


WHEN RIVETS GET MIXED UP at the Glenn L. Martin plant 
this is the machine that does the unscrambling. The device 
was developed by the company and consists of a revolving 


wheel with notches around the edge. 


Rods set the correct 


distance below the wheel knock the rivets into the correct bins. 
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TWO PRIVATE PLANTS have built their own wind tunnels 
in the last few months. This one at Northrop is rectangular 
in shape and will develop a wind velocity of 150 m.p.h. 





THE OTHER TUNNEL is at Vuitee and is also rectangular 


in shape. 


The maximum wind velocity of the tunnel is 175 


m.p.h. produced by a 450 hp. engine. The throat of the tunnel 


is 4 ft. 


gine. Measuring devices are 
supplied by the Toledo Scale 
Co., and the rigging by which 
the model is suspended is sim- 
ilar to that used in the Univer- 
sity of Washington wind tunnel. 


New Plant With New Plane 


Organized to produce an ad- 
vanced type long-range fighting 
plane, the Manta Aircraft Corp. 
has been formed in Los Ange- 
les and will locate a plant in 
the southern California area 
according to announcement of 
John P. Davies, president. The 
plane is said to be of radical 
type resembling the sting ray 
from which the corporation 
takes its name, and approaching 
the “flying wing” more closely 
than any plane now in use. The 
design was developed by David 
R. Davis and incorporates the 
Davis airfoil section which has 
attracted so much attention 
since its incorporation in re- 
cent models of Consolidated Air- 
craft Corp. under a licensing 
agreement. 





A mock-up is now being built. 
The proto-type plan is scheduled 
to be completed this year. Pre- 
dicted performance includes a 
range of 3,000 miles and a top 
speed in excess of 400 miles 
per hour. Power is to be sup- 
plied by an Allison engine 
mounted in the fuselage back 
of the pilot, and armament is 
to include three cannon in ad- 
dition to machine guns. Wind 
tunnel tests have been made at 
the University of Washington 
and California Institute of 
Technology. 


Plane Rights Sold 


Sale of the CT-2 civilian 
trainer biplane, together with 
manufacturing rights, to the 
Ayres Aviation Corp. of Reno, 
Nevada, has been announced. 
The company’s activities now 
center chiefly around produc- 
tion of the inverted inline air- 
craft engine of approved type, 
rights to which were recently 
acquired from the Glenn L. 
Martin Co. 


























































































































TRANSPORT Aion 





Atlantic and Pacific 


Washington (AVIATION BUREAU) 
—Pan American’s trans-Atlan- 
tic service continued to Portu- 
gal, with that country’s coast 
and the Atlantic coast of Spain 
still outside the combat zone 
proclaimed by the President. 
Company officials seemed to 
think war by those two coun- 
tries is not imminent. They 
said they had not heard of any 
plans for French or British 
planes to meet PAA service at 
the Azores in case the rest of 
Europe’s coast goes belliger- 
ent. If trans-Atlantic service 
were stopped, PAA’s Boeing 





brings federal cooperation in a 
PAA policy to center its de- 
velopment program in Latin 
America. Stratosphere planes 
will be used to shorten time 
and increase schedules on both 
coasts,’ giving the U. S. in all 
seven aerial connections with 
Buenos Aires per week. New 
lines will be run from New Or- 
leans and Los Angeles to Cen- 
tral America, using Douglas or 
Lockheed equipment. 

The third line of progress is 
a new route, soon to start, from 
San Francisco and Los Angeles 
to New Zealand, via Hawaii. 
This is a new certificate granted 
by the Authority, not a “grand- 
father” go-ahead. PAA started 





YOU MAY RUB YOUR EYES at seeing a United trademark 
on a ship with dual tail controls but this will soon be a com- 
mon sight along sections of UAL’s routes when the four new 
Lockheed Lodestars take to the air for United this month. 





314s would go on South Amer- 
ican runs. 

Opinion in Washington is that 
PAA’s trans-Atlantic service is 
of great political, strategic and 
economic importance in the 
world situation, and that it 
would not be stopped except 
under extreme obstacles. 

The company made significant 
advances, with full cooperation 
of the Government on four 
fronts. First of these is addi- 
tion on the Atlantic of a third 
weekly trip, which will double 
much-needed passenger space, 
and also increase mail capacity: 
This service is now operating 
without Post Office subsidy. The 
company has ordered more 
Boeing equipment, delivery of 
which this summer will enable 
it to put on a fourth trip. Daily 
service to Europe is a matter 
of months. 

Second: urgent need to ex- 
pand trade with, and consoli- 
date, the Western Hemisphere, 





exploring this route in 1934. 
You will recall that the Samoan 
Clipper was lost on this venture 
in 1938. As soon as new equip- 
ment is delivered for the At- 
lantic route, ships from that 
service will be brought over to 
the New Zealand service. One 
has gone around via Canal al- 
ready. How vital this service 
is, with the world rocking on 
its props, cannot be over-esti- 
mated. 

The fourth front is Seattle- 
Juneau, Alaska, on which CAA 
has just granted PAA a new 
certificate, creating the last link 
necessary to tie the U. S. by air 
to all its insular possessions. 
The Alaska run started June 
20, using Sikorsky S42-B, op- 
erating over water outside the 


Canadian territorial limit. 
Later, when Alaska airports are 
improved, supercharged land 


planes, probably Boeings, will 
be put on. The 942 mile trip 
takes seven hours as compared 





with four days by steamer. This 
service too is vital to national 


defense. 
Plans of the French Govern- 
ment to make experimental 


flights this summer over the 
Northern route (Bordeaux-Ire- 
land-New Foundland-La Guar- 
dia Field), carrying freight 
and mail in Farman land planes, 
were doubtful as the war grew 
worse. 


Airline Doings 


May, 1940, was Penn Central's 
third consecutive month for 
traffic records. With 18,477 rev- 
enue passengers, company 
rolled up 69 percent increase 
over May, 1939. Since its Cap- 
ital Fleet of DC-3s was inaugur- 
ated, PCA reports 66,000 rev- 
enue riders. Baltimore was 
highest individual station in 
traffic increases with 168 per- 
cent over May last year. PCA, 
first line to skip registered 
nurse rating for its steward- 
esses, complains that Cupid de- 
pletes hostess personnel too 
rapidly. 


TWA wants to enter Boston and 
use its Boeing “Stratoliners” on 
the route. Two routes would be 
used: New York-New Haven- 
Worcester, Mass.-Boston; and 
Pittsburgh-Williamsport - Bing- 
hampton, N. Y.-Boston. Airline 
officials attended TWA’s chris- 
tening of its first “Stratoliner” 
at Bolling Field, Washington, 
D. C., during National Aviation 
Forum. 


K. L. M. (Royal Dutch Air Lines) 
reports resumption of service 
between Naples, Italy, and 
Batavia, East Indies. Airline 
also reports West Indies Divi- 
sion is operating all regular 
services around Caribbean Sea. 


Gross revenue up 19.6 percent, 
and express shipments up 18.76 
percent in number’ during 
March, reports Air Express Di- 


vision of Railway Express 
Agency. 
Eddie Rickenbacker, president, 


says Eastern Air will hire 75 
new skyskippers during next 
five months, an increase of one- 
third in company’s pilot per- 
sonnel. Army, Navy, and Mar- 
ine corps will furnish most of 
them. EAL says May brought 
58 percent increase in revenue 
passenger miles over May, 1939, 
and a 47 percent increase in 
revenue passengers over last 





year. Airline transported 28,400 
revenue riders in May, 1940. 


Leckheed Aircraft Corporation 
announces sale of three twin- 
engined Lodestars to National 
Airlines, now operating New 
Orleans to Miami, via Jackson- 
ville and St. Petersburg. 


Braniff announces new high in 
passenger traffic, with 103.40 
percent increase in new pas- 
senger revenues over May, 1939. 
Charles E. Beard, vice-presi- 
dent, says net passenger rev- 
enues of $153,968.38 were up 
104.75 percent over last May. 
Braniff celebrates its twelfth 
anniversary by placing in serv- 
ice more DC-3s. 


United buys four 14-place Lock- 
heed Lodestar transports to 
supplement its fleet of Doug- 
lases and Boeings. Airline says 
Lodestar is especially adaptable 
for short intercity flights. Adds 
425 new employees in expansion 
of personnel since Jan. 1, says 
T. B. Marshall, personnel direc- 
tor. CAA approval of applica- 
tion for certificate for new route 
from Toledo to Washington is 
sought by United. Airline plans 
eventually to fly DC-4 equip- 
ment on the route. April showed 
gain of 60 percent over same 
month in 1939 for traffic, and 20 
percent over March, 1940. Air- 
line rolled up 16,064,400 revenue 
passenger miles in the rainy 
month. 


‘3 
t 


ka 


D. W. TOMLINSON, chief engi- 
neer and “overweather”  re- 
search flier for TWA, has been 
elected to the newly created 
post of vice president in charge 
of engineering for the airline. 
He joined TWA in 1929, and 
for the past five years has been 
in charge of the company’s ex- 
periments -in - “.overweather ” 
fiying. 
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AMPCO METAL 


WINS THE 0.K. OF 
Lockheed RESEARCH 
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Dallin Aerial Surveys 


VIEW OF THE NEW PHILADELPHIA AIRPORT which had 


its formal opening on June 15. 


This field will give Philadel- 


phians a splendid field for aviation activities. Total area 


500 acres. 





Trans-Canada Airlines says air- 
mail carried in April was almost 
half-ton greater than March 
loads, with increases from Mon- 
treal, Toronto, Vancouver. G. G. 
Wakeman, G & M, says second 
transcontinental flight is upping 
traffic, will make capacity loads 
this summer. 
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A 
TRANSPORT 
INDICATOR 


June 1, 1940 


158.00 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
port Association for all domestic 
lines for May, 1940, to the 
figure for May, 1939. Total 
for the indicator has increased 
slightly over the last month and 
still remains far ahead of last 
year. For the first five months 
of 1940 traffic stood at 352,- 
105,973, revenue passenger miles 
—up 63.79 per cent. 


See Finance page for individual 
companies’ traffic figures. 











Transports Still Built 


Though military production in- 
creasingly dominates the head- 
lines and factory schedules, 
commercial transport still de- 


mands airplanes. As witness: 


Lockheed has contracted to de- 
liver three twin-engine Lodestar 
14-passenger transports to Na- 
tional Airlines of St. Peters- 
burgh, Fla. Cost, $243,000. 


Douglas has received an order 
for a DC-3 skyliner, for delivery 
in September, from Aer Lingus 
Teoranta (Irish Air Lines), 
which took delivery on its first 
DC-3 last March. Deliveries are 
just starting on the first produc- 
tion DC-5s: A 17-passenger and 


three 22-passenger jobs go to 
KLM Royal Netherlands, three 
16-passenger models and four 
convertible cargo-passenger 
types go to the Navy, while one 
is being fitted up for personal 
transportation and delivered to 
W. E. Boeing. 


259% Fare Reduction 


United’s Sky Coach service 
at 25 percent fare reduction 
looks like the biggest thing on 
the airline horizon at present, 
even overshadowing the four- 
engine equipment era in the 
minds of some of the executives. 
United has been operating nine 
schedules daily in each direction 








between Los Angeles and San 
Francisco, all but two of which 
were non-stop Douglas DC-3 
flights. The two “orphan” sched- 
ules were operated with Doug- 
las 247-D equipment on a “milk 
route” schedule, one line stop- 
ping at Bakersfield and Fresno 
via the San Joaquin Valley 
route, and the other stopping 
at Santa Barbara and Del 
Monte on the Coast route. Now 
the Pacific Division has added 
a third Boeing schedule, dub- 
bed the Boeing, “Sky Coaches”, 
and dropped the fare by 25 
percent. Immediate result has 
been to increase load factor 
from around 30 percent ca- 
pacity, to better than 90 per- 
cent capacity. 


Visiting Canada 


Canadian Colonial Airways, 
at annual meeting in Montreal, 
announces delivery of new DC-3 
for June 14, says new round 
trip between Montreal and New 
York is popular, that new of- 
fering of 50,000 shares was 
completely subscribed, and that 
all the directors were reelected. 

TCA inaugurates second daily 
passenger flight between Mon- 
treal and Vancouver on day- 
time schedule. New night flight 
operates between Moncton, N.B., 
Montreal, Toronto, and Van- 
couver. 








In describing the constant scrutiny of everything 
that goes into a “Lockheed,” the Lockheed Aircraft 
Corporation states: “. . . parts are subjected to 
microscopic and photographic examination .. . 
research men pry into the secrets of the crystalline 
structure of metal ... every possible check of 
factors that contribute to air worthiness is made.” 


Meeting every test, Ampco Metal bronze alloys 
are widely used by Lockheed for many vital parts 
on their famous “Lodestar” and “Interceptor” 
models. Located in California, Lockheed Aircraft 
Corporation does not hesitate to send more than 
halfway across the continent for alloys and cen- 
trifugal castings that measure up to their exacting 
specifications. Write for complete information. 


AMPCO METAL, INC. 


Dept. A-740 Milwaukee, Wiconsin 
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AVIATION FINANCE 





Air passenger traffic set a new 
all-time high in May for’ the 
third consecutive month, despite 
poor weather conditions. The 
sixteen lines reporting to the 
Air Transport Association flew 
aproximately 88,000,000 reve- 
nue passenger miles in May, 
as compared with 79,885,000 in 
April. Earnings of the air line 
companies for the first five 
months of 1940 probably were 
close to $1,500,000, in sharp 
contrast to an aggregate deficit 
of $339,000 in 1939. 


United Aircraft Corp., having 
tripled capacity of its Pratt & 
Whitney engine division in the 
past twelve months, plans fur- 
ther engine expansion at a cost 
of $8,000,000, which will bring 
production well past 1,000 en- 
gines a month early next year. 
The Hamilton Standard divi- 
sion has a monthly output ap- 
proximating 1,500 propellers, 
while Vought-Sikorsky’s deliv- 
ery rate is running better than 
a plane a day. 


Backlogs of military plane pro- 
ducers continue to mount rapidly 
despite increasing deliveries. 
The following table gives the 
latest approximate unfilled 
orders of fifteen primary com- 
panies: 


Allison $40,000,000 
Aviation Corp. 4,131,000 
Bell 22,000,000 
Boeing 47,000,000 
Brewster 44,628,000 
Consolidated 70,000,000 
Curtiss-Wright 200,000,000 
Douglas 140,000,000 
Grumman 9,500,000 
Lockheed 111,000,000 
Martin 92,000,000 
North American 85,000,000 
Republic 15,000,000 
United 200,000,000 
Vultee 15,000,000 


National Acme is doubling pro- 
duction in its aeronautic divi- 
sion by increasing working 
hours and adjusting plant facil- 
ities. Wheels and brakes are 
made for Goodyear Tire & Rub- 
ber, a large supplier of landing 
wheels for military aircraft. 
Another machine tool concern, 
The Bullard Co., is building a 
large factory addition to meet 
the aviation tool demand. 


More than 25 percent of all ma- 
chine tools produced for do- 
mestic use are delivered to 
planemakers or their suppliers. 
How rapidly the aircraft indus- 
try has grown as a tool market 








industry is edging further into the 
aircraft plants. 


companies report travel at record 





By Raymond Hoadley 


Aircraft companies are pushing forward preparations for the new air- 
craft defense program, with over $25,000,000 of additional expansion 
already in the blue print stage or beyond. New companies are spring- 
ing up almost daily, older ones are acquiring new units, the automobile 


Commerce officials everywhere are joining the ''gold rush" in search of 
Unfilled aircraft orders are near the billion dollar 


mark, up from $300,000,000 a year ago. 


limited only by the amount of flight equipment available. 





aviation picture, and Chamber, of 


Meanwhile air transport 
levels and look for summer traffic 








is indicated by the fact that it 
took only 2 percent of domestic 
sales in 1937, 10 percent in 
1938 and 20 percent in 1939. 
Estimated needs of the plane 
builders are for 4,000 tools to 
cost $35,000,000. Toolmakers 
say the aircraft industry is now 
shading the automobile makers 
in machine tool demand. 


Boeing is doubling the capacity 
of its Seattle plants at a cost 
of around $2,000,000. The new 
capacity will be used to expedite 
recent orders for planes and 
spare parts received from the 
United States and French Gov- 
ernments. 


Consolidated Aircraft, with a. 
$70,000,000 backlog, has $15,- 
000,000 more business on its 
book than total sales in the 
previous sixteen years of its 
existence. Full operations ap- 
pear assured for more than two 
years. Nearly 50 percent of 
the backlog is in foreign orders. 


Bell Aircraft is increasing its 
plant space by one-third. New 
equipment valued at $600,000 is 
on order and planes will be 
rolling off the assembly line at 
the rate of three a day this fall. 


Glenn L. Martin Co. is winding 
up deliveries on a French 
bomber contract and will start 
shipments on a _ $16,000,000 
U. S. Government order in Sep- | 





tember. Meanwhile Martin is 
tooling up for a new Allied 
order of indefinite amount on 
which deliveries may start late 
this year. Earnings in the 
second half of 1940 probably 
will be under the record profits 
shown in the first six months. 


Air Associates is constructing a 
$300,000 factory at Bendix, New 
Jersey. Another $100,000 will 
be expended on equipment and 
the total cost will be financed 
from current earnings and 
bank loans. 


Brewster has received a $26,- 
572,000 export order (presum- 
ably French) for fighters and 
dive bombers which more than 
doubles unfilled orders and ne- 
cessitates further plant expan- 
sion. The lease of a new fac- 
tory in New York City will 
place Brewster among the first 
ten aircraft makers from the 
point of floor space. Great 
Britain recently took over the 
undelivered portion of a Bel- 
gian pursuit order. 


Menasco Manufacturing Co., 
Los Angeles aircraft engine 
builder, reports receipt of a $1,- 
500,000 order for the manufac- 
ture of aircraft parts. Menasco 
facilities have been expanded 
through installation of $150,000 
worth of automatic machine 
tools. Operations are now on a 
three-shift basis. Present cus- 





tomers of the precision machine 
work department include Lock- 
heed, Douglas and North Amer- 
ican. Menasco has also placed 
in operation a completely new 
foundry under license to use the 
Antioch process for casting 
light alloys with a high degree 
of precision. In addition to its 
foundry and parts manufactur- 
ing divisions, Menasco is pro- 
ducing its well-known inverted 
inline engines currently at the 
rate of better than one a day. 


Vultee Aircraft will be listed on 
the N. Y. Curb and application 
for listing has also been made 


to the Los Angeles Stock Ex- 
change. Operations for the 
three months ended Feb. 29, 


1940, which were largely de- 
voted to tooling, show net sales 


of $265,289 and net loss of 
$180,984. 
Timm Aircraft Corp., Los An- 


geles, has registered a proposed 
offering of 215,835 shares of 
common stock with the SEC. A 
large share of the proceeds will 
be used to develop and sell a 
two-place plastic training plane 
recently test flown. This plane, 
constructed of plastic bonded 
plywood, is powered with a 
160-hp. Kinner engine and has 
demonstrated excellent flight 
characteristics in early tests. 


Demand for aircraft hydraulic 


equipment has grown so heavy 
that Aircraft Accessories Corp., 
Glendale, Calif., is reported 
planning to raise between $300,- 
000 and $400,000 new capital 
for increasing production facil- 
ities. Backlog of this firm has 
grown from $80,000 at the first 
of the year to more than $600,- 
000 as of June 1, and it is felt 
that the demand will increase 
very rapidly as more modern 
military planes, using a sub- 
stantial amount of hydraulic 
equipment, go into production. 








With the Airlines 


Revenue Passenger Miles* 


Revenue Passengers 


May % 5 Months % May % 5 Months % 

Company 1940 1939 Gain 1940 1939 Gain 1940 1939 Gain 1940 1939 Gain 
PMI Sco 05 To ATE .... b 78,034 45,941 Cre ate ..- b 204,392 111,830 83 
| . 3.3844 1,633 104 13,151 6,832 92 10,562 5,103 106 40,419 21,628 87 
a .-. b38193 -2,193 Oe ces ee b 7,947 5,401 47 
Wasterm..<....... 12,285 7,814 58 66,740 42,539 56 28,400 19,434 47 127,254 85986 48 
Northwest. ..... Ser eee Some. ~ 106. n0s0. Cae .... & 19,786 9,276 110 
Penna-Central.... 3,357 1,936 73 11,862 6,997 69 18,477 10,935 69 b 47,166 28,320 66 
Se me oe ..+. &22,000 13,763 eer ha a 47,433 27,077 75 
United........... 20,870 12,659 65 69,357 43,159 _ NE ee Ree a 65,369 40,290 62 

* (000 omitted). a—3months b— 4 months — current figures subject to final adjustment. 
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Alcoa Aluminum extruded shapes, handy be- 
cause they can be made in almost any cross sec- 
tion, are being produced in increasing quantities 
as new extrusion plants come into operation. 


Squeezing Aluminum Alloys through a die pro- 
duces shapes that are probably the handiest of 
any form of metal with which a designer has to 
work. Within certain size 
limitations, virtually 
any cross section, solid 
or hollow, is obtainable. 
Hence extrusions usual- 
ly offer greater econ- 
omy than alternative 
“built-up” sections, and 


they can be made in 


A view of one of the 


shapes that interlock, ae gage se pa 
used in making 
simplifying assembly. Alcoa extruded shapes. 


It’s no wonder the demand for extrusion is 
increasing rapidly. To keep these handy Alcoa 
shapes handy to fabricating departments, we 


have not only built a new plant at Lafayette, 
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Indiana, but more recently purchased ground for 
an addition to our Los Angeles plant to house 
a new extrusion department. This new increased 
capacity will permit producing aircraft shapes 
handier to the industry than ever before. 

This is all a part of an expansion program 
providing extra fabri- 
cating facilities to meet 
the ever increasing de- 
mands of the aircraft 
and other industries. 
We consider it a part of 


our job not only to 





keep pace with these 


demands, but ‘also 


An extruded shape 
emerging from a press. 


to anticipate them. 
ALuMINUM ComPpANY or America, 2182 Gulf 
Building, Pittsburgh, Pennsylvania. 
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BREAK THE BOTTLENECK 






Locate Aircraft Plants Away 
from Our Vulnerable Coasts 


SAYS THE WAR DEPARTMENT 





















Special Confidential Report 


to Executives 
Write the Illinois Development Council at 
Spriagfield, Illinois, today, for a practical 
4 resentation of facts about Illinois pertain- 
ing to aircraft manufacturing and allied in- 
dustries—a report that will enable you to 
evaluate the manufacturing and sales oppor- 
tunities in Illinois—containing data on raw 
materials, labor, taxes, as well as on power, 
fuel, transportation, and product distribu- 
A) tion facilities. 
_ Correspondence is solicited from execu- 
tives, but inquiries from others negotiating 
for responsible executives will also receive 
the same careful attention. Your inqui 
will be kept strictly confidential. A truly 
: practical report will be submitted for your 
¢ study and consideration. Why not write 
» your letter today? Address— 


INDUSTRIAL BUREAU 
ILLINOIS DEVELOPMENT COUNCIL 
SPRINGFIELD, ILLINOIS 






















OF AIRCRAFT PRODUCTION 
Locate New Plants INLAN Wy 


*THE LOGICAL LOCATION IS 


Mone, 


} GOOD LABOR SUPPLY. Illinois has 

2,500 metal working plants em- 
ploying 300,000 wage earners, proof of 
the adequate supply of workers of the 
type required in aircraft and parts 
manufacturing. 


2 MATERIALS AND PARTS. Illinois is 
located close to abundant sources 
of supply for materials and parts—is 
in the center of steel and non-ferrous 
metal foundries, and machinetool man- 
ufacture, soimportant to this industry. 


TRANSPORTATION. Illinois is the 

center of railroad and air trans- 
portation, with direct lines to every 
section of the State and country—has 
the finest system of paved roads of 
any state. 

CENTRAL LOCATION. Illinois is near 

the geographical center, the indus- 
trial center, and center of population 
of the Nation, and is the hub of the 
huge Middle West market. 


IDEAL TESTING CONDITIONS. Illinois’ 
wide range of climate permits test- 
ing under all flight conditions. Both 
land and water ports are available. 


5 LEAST VULNERABLE LOCATION. Illi- 
nois is a safe distance inland from 
all coasts—a vital consideration for 
uninterrupted operations under all 
circumstances. 


7 A LEADER IN AVIATION RESEARCH. 
Illinois has extensive facilities for 
research in aviation, with several 
great schools specializing in this im- 
portant function. 


A MILITARY TRAINING BASES. United 

States Army aviation training bases 
in Illinois (Chanute Field at Rantoul, 
and Scott Field at Belleville) permit 
close coordination of research, design, 
manufacturing, testing, and determi- 
nation of requirements for both com- 
mercial and military use. 


Military, Federal and Industrial authorities agree that American aircraft 
manufacturers will benefit from Middle West locations. 
Investigate the outstanding advantages of locating your 
new plant or branch plant in the State of Illinois. 


ILLINOIS DEVELOPMENT COUNCIL + Springfield, Illinois 


, Ye: 7-0 eel lemme moley- Wale), 
G J PRODUCTION ADVANTAGES 


/ AMPLE LABOR SUPPLY 


IN ILLINOIS 
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Give to the Red Cross War Relief Fund. 


Send contributions to your Local Chapter, 
American Red Cross, 


or to 





National Red Cross Headquarters, 
Washington, D. C. 








THIS SPACE CONTRIBUTED BY THE B. G. CORPORATION 
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RAISING NOT ONE OR TWO, 
BUT ALL PRESENT STANDARDS 
GOVERNING PERFORMANCE, 
SAFETY AND APPEAL IN 


THE LOW PRICED FIELD 


Never before in aviation history has so 
litle money bought so much in a plane 
... and never before, has it left so dsile 
to be desired! Here, at last is a truly 
moderate priced ship for one econamai 


and ca which you 
ciate with planes of its size. 











thing basically new about the Culver 
Cadet to provide such extraordinary quali- 
ties... and right there you have hit upon 
the £ey to this amazing plane's superiority. 
Even its sleeker, air-freer exterior springs 
from a radically new type of design and 
construction not found in any other plane 


today. 


In the Cadet, the fuselage is of stressed 


tire covering of a reinforced plastic type 
material. This radically new kind of struc- 
ture provides so much greater strength 


and rigidity that the same number of _ 
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«MEN AND 
MACHINES” 


William A. Rasmussen, who operates one of 
the special machines developed by Ileet- 
Wings engineers. 


F serwves’ workers are skilled in the oper- 
tion of special machines, designed and 
developed during the past ten years by this 
company’s research and development engi- 
neers. These have materially contributed to 
Fleetwings’ growing assistance to the in- 
dustry in the production of Stainless Steel 
and Aluminum Alloy Fixed and Movable 
Surfaces, and ‘many other parts and fixtures 
made from these materials, as well as Hy- 
draulic Valve Equipment, 


Thus, Fleetwings’ Engineering, combined 
with dependable workmanship that is geared 
to meet mass production delivery schedules, 
are contributing to our National Defense and ~ 
security. 


DESIGN ENGINEERING 
FABRICATION 


- {ae ay 7 / ri 


INCORPORATED 
BRISTOL, PENNA. 
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Current Earnings Reports 


Period 
Qtr. Mar. 31 
Qtr. Mar. 31 
No. Amer. Aviation. Qtr. Mar. 31 
United Air Lines.... Qtr. Mar. 31 

d — deficit. 


Company 


$1,933,880 $1,023,996 


Common Share 
Earnings 
1940 1939 
$0.92. $0.49 
1.97 0.62 
0.15 0.39 


Net Income 
1940 1939 


2,162,670 682,496 
520,659 1,355,962 
d 288,575 d 419,085 





Ryan Aeronautical Co., antici- 
pates the early signing of an 
order for more than 500 train- 
ing planes for an unnamed cus- 
tomer as production nears com- 
pletion on a $540,000 Chinese 
government order. Other large 
training orders are believed un- 
der negotiation. Ryan factory 
expansion continues with recent 
erection of a 50x140 ft. admin- 
istration building adjoining the 
factory at San Diego. Applica- 
tion has been filed with the New 
York Curb Exchange to list Ry- 
an’s 439,193 shares of outstand- 
ing stock. Menasco Manufactur- 
ing Co. is rumored to be nego- 
tiating an order for 700 engines 
of which about 500 are said to 
be for Ryan and the balance for 
the Canadian Government. 


Foreign governments manufac- 
turing North American trainers 
under license are soon to include 
Brazil if current negotiations 
are concluded. Manufacture of 
North American planes in Bra- 
zil would be conducted by the 
newly formed Aeronautical 
Manufacturing Co. 

J. H. Kindelberger, North 
American president, reports 
that an $835,292 decline in first 
quarter 1940 profits from the 
same period last year is ac- 
counted for by the substantial 
preliminary tooling work per- 
formed during the quarter in 
connection with preparation for 
production on large foreign or- 
ders. Total payroll now exceeds 
5,000 employees. 


Aircraft Accessories Corp. Class 
A common stock is now listed 
on the Los Angeles Stock Ex- 
change. Chief product of the 
company is aircraft hydraulic 
units. Current backlog exceeds 
$600,000. 


Continental Aviation & Engineer- 
ing Corp., subsidiary of Conti- 
nental Motors, will issue 260,- 
000 shares of stock shortly in 
Its first public financing. Pro- 
ceeds will be used for payment 
of equipment and operating 
Costs in the development and 
manufacture of aircraft en- 
gines of 500 or more hp. 


Grumman Aircraft purchased a 
28 percent stock interest in Lib- 
erty Aircraft Products Co. 
Under the plan Grumman buys 
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for investment 56,468 shares of 
Liberty at $6 a share. Unfilled 
orders of the latter total more 
than $1,000,000 for machine 
parts, pontoons, tails, etc. Be- 
sides Grumman, other Liberty 
customers include Curtiss- 
Wright, Republic and Martin. 


Here And There . Douglas 
Aircraft employs nearly one- 
fourth of all workers in the 
nation’s aircraft industry .. . 
Cessna is building the first unit 
in a new plant expansion pro- 
gram . Northrup Aircraft 
has a $2,500,000 backlog 

Bendix has leased production 
space near its present New Jer- 
sey plant ... Square D Co. 
earnings for the first half of 
1940 are estimated at close to 
$2.a share, as compared with 89 
cents in similar 1939 period. A 
50 cent common dividend was 
paid June 29... Piper Air- 
craft has unfilled orders for 1,- 
290 planes . . . Lockheed sales 
for the four months’ ended 
April 30 totaled $12,556,000, up 
114 percent from last year... 
Packard Motors is working on 


craft engine 


prices prevailing on the N. Y. 
Curb . Beech Aircraft has 
purchased a 160 acre tract ad- 
Allison -Engine’s $2,000,000 
pleted this month . Hayes 
Industries of Jackson, Mich., 
makers of plane wheels and 
brakes, will apply for listing 
on the N. Y. Stock Exchange 

Swallow Airplane Co. of 
Wichita plans to resume plane 
production . . North Ameri- 
can Aviation paid a dividend of 
50 cents a share on July 1, while 
Air Associates declared a divi- 
dend of 12% cents a common 
share payable June 25 .. . 
Expansion of the facilities of 
Adel Precision Products of Bur- 
bank, Calif., has been made pos- 
sible by the public sale of 122,- 
500 shares of capital stock at 
$1.40 per share, according to H. 
Ray Ellinwood, newly elected 
president . .. Wesyn Aircraft 
Co., Inc., a new company capi- 
talized for $500,000, plans to 
build a plant at Santa Barbara, 
Calif., to produce bombers and 
training planes. 








a V-8 liquid cooled in-line air- | 
Canadian | 
Colonial Airways plans a 60,- | 
000 share public offering at | 


joining its present plant. . .| 


plant expansion will be com- | 





... provide precision parts 
of outstanding mechanical 
and dielectric strength 


BECcAUsE of their superior me- 
chanical and dielectric char- 
acteristics and exceptional 
resistance to oil, heat and 
moisture, Lamicoid laminated 
plastics are being profitably 
adapted to an ever-increasing 
variety of important parts in 
the aircraft industry. 

Equally significant to 
manufacturers is the ease 
with which these sturdy ma- 
terials are accurately fabri- 
cated. Even the smallest or 
most intricate parts may be 
readily machined, punched, 
drilled or threaded without 
the danger of chipping or 
fracturing that cause costly 
rejects. 

Lamicoid plastic materials 
are available in sheets, tubes 
and rods...in types and sizes 
to meet every requirement. 
Prove their advantages for 
yourself. 


Send for Samples 


Low moisture absorption and low 
power ractor . . . in these machined 
parts for short-wave radio work 


High mechanical and dielectric 
strength is provided by these accu- 
rately formed aviation parts 





MICA INSULATOR CO., 198 Varick St., New York 


Send me samples and prices of Lamicoid 


for 


OSHEET OROD (TUBE 
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Michigan Holds 


Summer Cruise 


The State of Michigan con- 
tinues to deserve its rank 
among the three leading aero- 
nautical states of the country, 
as far as private flying is con- 
cerned, with its national sum- 
mer plane cruise which was 
held between June 24 and 28, 
under the direction of Col. 
Floyd E. Evans, director of 
aeronautics for the state. Pilots 
from more than eight states fly- 
ing in two formations arrived 
in Grand Rapids and in Lansing 
on the afternoon of June 24. 
Each formation took off on the 
morning of the 25th and flew 
to Ludington and Cadillac for 
lunch. Traverse City was the 
terminal. 

The Michigan hosts had pro- 
vided an extensive program of 
entertainment including golfing, 
fishing and riding. There were 
barbecues and other social fes- 
tivities and the climax was 
when the new members were 
initiated into the Paul Bunyan 
Clan. 

During the tour, seaplane 
bases were dedicated at Char- 
levoix, Traverse City, Burt Lake 
and Harbor Springs. Work at 
these bases was begun last sum- 
mer when the Michigan Depart- 
ment of Aeronautics instituted 
its extensive seaplane base 
chain which extends through 
the northern portion of the 
state. With the thousands of 
lakes in Michigan the state di- 
rector has felt it worth while to 
sponsor seaplane bases. 


New Jersey claims to be the 
first state in the Union to estab- 
lish a state aviation council for 
the express’ purpose of cooper- 
ating ‘with the National Aero- 
nautics Association in carrying 
out its national program for the 





development of airports and 
aviation activities. Governor 
Harry Moore chose the person- 
nel of the new council which is 
made up of prominent New Jer- 
sey business executives. A score 
of men from all phases of avia- 
tion and industry form the 
group. 

The new council will be asked 
to support the airport program 
of the state aviation commission 
and to foster better public rela- 
tions between aviation interests 
in New Jersey and the country 
at large. 


Merchants of Grand Rapids, 
Mich., have formed a non-profit 
“Flying League of America” in 
order to encourage private fly- 
ing in that section of Michigan. 
With every purchase of mer- 
chandise, flying stamps are 
given which entitle men and 
women between the ages of 16 
and 65 to learn to fly if they 
collect enough stamps. Ar- 
rangements have been made 
with the leading local flying 
schools and flying instruction 
will be given by certified in- 
structors. 

It is hoped that no less than 
10,000 pilots will learn to fly in 
western Michigan as a result of 
this plan. The idea originated 
with the owner of a local haber- 
dashery store, Sam Fletcher. 
Among directors of the Flying 
League are John Young, presi- 
dent of Hays Mfg. Company, 
which makes airplane fuselage 
and parts, and Jack Reese who 
is president of Continental 
Motors of Muskegon, Mich. 


Edgar L. Smith and Frank Spatz, 
who operate the Kansas City 
Flying Service, recently com- 
pleted lease arrangements for 
18,000 sq. ft. of space in the 
Butler Aircraft Building at the 
north side of the Kansas City 
Municipal Airport for the op- 





AN INTERESTING, MOBILE ENGINE TEST UNIT developed c 
by Northwest Air Service at Boeing Field, Seattle. 
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eration of their charter flying 
service. They formerly operat- 
ed at Richards Field. The But- 
ler Aircraft Building space has 
been occupied by Ong Aircraft 
Corp., which has taken a long- 
term lease on Richards Field 
for an aviation training school. 


Earl D. Prudden, vice - president 
and director of the Ryan Aero- 
nautical Co., San Diego, has 
been named general manager of 
the Ryan School of Aeronautics, 
San Diego, Calif. Under Prud- 
den’s direction activities of the 
Ryan School of Aeronautics 
have recently been expanded 
materially. All space formerly 
occupied by executive and engi- 
neering office of the Ryan Aero- 
nautical Company, now moved 
to a new administration build- 
ing, have been taken over by 
the school. The engineering 
school has been further ex- 
panded and the master mechan- 
ics course has been revised 
from a nine-months basis to a 
full twelve-month course. 


Due to flight congestion in the 
Burbank-Los Angeles area, the 
Cal-Aero Corp., Southern Cali- 
fornia contractor for Army Air 
Corps flying cadet training, has 
leased a 375-acre airport at On- 
tario, some 50 miles east of Los 
Angeles, according to Major C. 
C. Moseley, operator of the 
school. Major Moseley expects 
to erect buildings and other 
facilities at the new Ontario 


field costing about a quarter of,/ 


a million dollars and making 
this a baby Randolph Field, 

Major Moseley also operates 
Grand Central Air Terminal, 
and the Curtiss-Wright Tech- 
nical Institute of Aeronautics. 
This school now has a civilian 
enrollment of more“than 1,000 
students and is rushing expan- 
sion through construction of 
new buildings and the installa- 
tion of new equipment. Two new 
career training courses have 
been added, Aircraft Engines, 
and Airplane Manufacturing 
and Maintenance, and the Mas- 
ter Aviation Mechanics Course 
has been increased about 20 
percent in number of total 
hours required. 


Recently organized in Los Angeles 
under the leadership of C. Earl 
Steele, president, the Profes- 
sional Flight Instructors As- 
sociation (P.F.I.A.) lists the 
following laudable objectives: 

1. To operate a non-profit as- 
sociation. 


2. To promote the interests 
of flight instructors and their 


profession. 
8. To cooperate with flying 
school operators to improve 


their standards. 

4. To establish and exercise 
the right of collective bargain- 
ing. 

5. To determine fair rates 
of compensation, maximum 
working hours, and to seek 
their general adoption. 

6. To sponsor and support 
legislation and regulations 
which may improve working 
conditions of flight instructors 
and react to the benefit of the 
aviation industry. 

7. To levy initiation fees, 
dues, and assessments. 

8. To affiliate with other em- 
ployee organizations of local, 
national, or international juris- 
diction. 


Coming Events 


yore 29- } Eleventh Annual Na- 
uly 14. tional Gliding and Soar- 
ing Contest, mira, 

N. Y 
June 


Annual Demonstration 
Air Meet, Aviation 
Country Club of Long 
Isl and, Hicksville, 


N. Y. 
as Show, Denver, 


Colo. 

Ninety- Nines Annual 
Convention, 0. : 
Third Annual Air 
Races and Air Classic, 
Kalamazoo, Mich. 

First National Air Con- 
gress and NAA Conven- 
tion, Brown Palace 
Hotel, ver, Colo. 
All-Dixie Air \ 
Lovell Field, Chatta- 
nooga, Tenn. 

Summer _ Engineering 
and Maintenance Con- 
ference of the Air 
Transport Association, 
Hotel St. Paul, St. 
Paul,, Minn. : 
Purchasing _ Committee 
Meeting _ Air 
Trarisport - Association, 
Hotel St. Paul, St. 
Paul, Minn. 

Fifth Annual Air Show, 
Ft. Wayne, Ind. 
Dedication of new Ad- 
ministration Building, 
Dallas, Tex. 
Dedication, Coast Guar 
Air Station, Elizabeth 


City, N. C. : 
Rourth Annual Air 
Wisconsin 


Tour of 
Sheldon 

Chapter. , Turner 
Field, Sheldon, Towa. | 
Fall Meeting, American 
Society of Mechanica! 
Engineers, Spokane, 

ash. ’ 
Annual Convention of 
Air Line Pilots Asso- 
ciation scheduled at 
Chicago, Ill. ; 
Annual Convention _ of 
Air Line Mechanics’ 
Association, Chicago, 
Til. 
National Safety Con- 
gress Exposition, 
Stevens Hotel, Chicago, 


30. 


July 
July 
July FP 


July 


July 13-14. 


July 15-17. 


July 18. 


July 21. 


Aug. A 
Aug. 4. 
Aug. 11-17. 
Aug. 18-19. 


Sept. 


7-11. 


Convention, 


17-19. 
Louisville, 


Annual 
N.A.S.A.O., 





Ky. 

































































































TRAINING 





The Manhatten High School 
of Aviation Trades in New 
York City, the largest all-avia- 
tion trade high school in the 
country, has just graduated 330 
students, most of whom will im- 
mediately find a place in indus- 
try. This school is filling an im- 
portant need in the East Coast 
area, which has the second 
largest concentration of avia- 
tion manufacturers in the na- 
tion. 

Boys admitted to the school 
have had one year of high 
school. Their last three years 
are spent at the School of Avia- 
tion Trades, and time is equally 
divided between academic sub- 
jects and practical shop courses. 
As a result of the three years of 
basic training, they are able to 
fit into either airline or manu- 
facturing work. Graduates of 
the school are now at work 
with all the airlines operating 
from La Guardia Field, Brew- 
ster, Grumman, Vought-Sikor- 
sky, Martin, Wright Aeronau- 
tical, Pratt & Whitney, as well 
as with many private mainte- 
nance shops. 

To meet the need for addi- 
tional mechanics, Elliott V. 
Noska, principal, is now making 
plans for an advanced training 
base to be located at La Guardia 
Field, as well as for a new 
school building in Manhattan to 
replace the two buildings which 
now house the school. 

One of the outstanding fea- 
tures in the school management 
is that the supervisors of the 





school work closely with indus- 
try through an Aeronautical 
Advisory Commission, made up 
of men living in the New York 
area who are connected with all 
phases of aviation. 


Missouri Aviation Institute, 
Kansas City, Mo., now has the 
largest enrollment in the his- 
tory of the school, according to 
an announcement made by A. 
W. Villmoare, registrar. This is 
due to the demands of the in- 
dustry for students who have 
completed their course of in- 
struction at the institute, which 
specializes in training large 
groups of men specifically for 
the air industry. Since Jan. 1, 
1940, over 400 men have been 
placed with Consolidated Air- 
craft Corp. of San Diego. Mis- 
souri Aviation Institute is U. S. 
Government approved for air- 
plane and engine mechanics. 
Numerous shorter trade courses 
are also taught which fit men 
for factory work. President of 


Missouri Aviation Institute is | 
Homer L. Bredouw, of the Bre- | 


douw Aeromotive Corp., occupy- 
ing the same location at Munic- 
ipal Airport for the past eleven 
years. 


Four young men have just 
won United Air Lines scholar- 
ships for training at the Boeing 
School of Aeronautics at Oak- 
land, Calif. Awards were made 
on the basis of papers written 
on aeronautical subjects. The 
award winners were Ian Mur- 
ray Williamson of Ottawa, Can- 
ada; B. Furman Wilkes of 
Nashville, Tenn.; David Dalziel 
of Boston, Mass., and Seymour 
F. Bernstein of New York City. 


THIS “FLYING TABLE” has just been completed at Curtiss- 
Wright Technical Institute, Glendale, Calif., for use in the 
training of Army Air Corps mechanics. 

On the table top, which represents an airplane, is mounted 


a complete Sperry Automatic 


Pilot in full operation. The 


automatic pilot “flies” the table top precisely as it does an 
airplane. When, for example, a corner of the table is depressed, 
the pilot promptly brings it back to “flying position.” 
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JERRY SAYS 


By JEROME LEDERER 





Regulation of the Charter Operator. Proposals to stiffen the 
regulations governing charter operators are under way. 
This movement was given considerable impetus by a recent 
series of fatal accidents involving charter operators whose 
confidence was greater than their ability to fly safely in 
bad weather. 

Certain advantages might accrue to charter operators if 
special regulations and ratings were made for them. The 
public confidence would be strengthened, operators with 
heavy investments in special equipment and in better main- 
tenance facilities would not be penalized by cut-rate com- 
petition since, presumably, all charter operators would 
have to conform to the same minimum requirements. 
Specific regulation would tend to ease the life insurance 
restrictions. Some degree of special regulation appears 
desirable. 

But because of financial considerations, charter operators 
cannot be expected to establish themselves on the same 
basis as airlines, as some people have suggested. Require- 
ments calling for multi-motored equipment, an expensive 
array of instruments, deicers, pilot and co-pilot would 
eliminate the problem of regulating the charter operator 
by eliminating the operator! Few charter operators could 
hope to emulate airline equipment without the continued 
support of a financial angel. Even airline equipment and 
personnel would not provide additional safety unless the 
operator conducted his activities within the limits of his 
experience and ability. 

The comparison of airlines with charter operators is 

based on a misconception of the idea that both are com- 
mon carriers. A charter operator is a common carrier 
compared to an airline in the same way that a chartered 
fishing boat is a common carrier in comparison with a 
steamship line. The safety regulations for the two 
differ widely. 
While the airline exists on definite contracts for business 
guaranteed by the government as long as the airline gives 
the necessary service and obeys the regulations, the charter 
operator lives largely on hope coupled with whatever pres- 
tige he can build for himself in his neighborhood. His 
competition is not restricted and he has no guaranteed 
income. 

Not only are the two types of operations not comparable, 
but the attitude of the airline passenger is quite different 
from that of the charter customer. The airline passenger 
buys his transportation very much as he would buy a 
railroad ticket and he is in the same frame of mind; i.e. 
he is engaging in a common form of transportation. The 
charter customer on the other hand is often an emergency 
case. 

On the other hand it would seem to be the responsibility 
of the government to disclose to the public the qualifica- 
tions possessed by every charter operator. It could be done 
through special ratings or certificates which should be 
prominently displayed. This would not mean that the 
operator would have to confine his activities to the limit 
of his qualifications as outlined by the government. After 
all there are many emergencies that warrant the taking 
of chances if both the customer and the operator are 
willing and public safety is not endangered. A promi- 
nently displayed certificate or some means of calling the 
attention of the customer to the safe operating limits 
of the pilot and ship would permit the customer to esti- 
mate the chance he is taking and if he is still willing to 
assume that chance, why not let him. 

The minimum requirements that the government might 
demand for charter operators should be submitted to them 
for consideration before being promulgated into regulations. 
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European Air Transport 


On the Eve of War — 1939 


An abstract of the Cabot Professorship 


Lecture delivered at Norwich University 


By J. Parker Van Zandt 


N comparing some fifteen typical 

European air routes with the routes 
of the United States we find that the 
charge per passenger-mile is some- 
what higher in Europe, averaging 6.5 
cents to 5.15 for the United States. 
The variation in charge on the Euro- 
pean lines is surprisingly high, rang- 
ing from 4.7 to 8.7 cents. 

The average length of these 15 
routes is 545 miles. Only one of the 
routes, Paris to Bucharest, is over 
1000 miles. Six of the 15 routes are 
flying American aircraft which helps 
to account for the fairly high average 
speed of 134 m.p.h. (elapsed time, air- 
port of origin to airport of destina- 
tion). It should be remembered that 
the surface transport with which these 
lines are competing does not, in gen- 
eral, provide fast transport. In fact 
Henri Bouché in a study for the 
League of Nations in 1932 found that 
only one ground service (Paris-Ber- 
lin), out of 67 principal cities and 
4,000 connections examined, had an 
average speed as high as 37 m.p.h. 
Five or six reached speeds of 25-30 
m.p.h. for distances up to 650 miles. 
But for long journeys the rate drops 
to 12 miles an hour, or less. 

In comparing the volume of opera- 
tions in Europe and America the 
figures for 1937 are used for that is 
the most recent year for which com- 
plete figures are available. In that 
year the European lines flew some 
50,000,000 miles and carried over a 
million passengers. During that pe- 
riod the United States flew 77,000,000 
miles and carried over a million and 
a quarter passengers. As a matter of 
fact, twice as many passenger-miles 
(550,000,000) were flown on Ameri- 
can airlines in 1937 as on all European 





airlines combined. 

Europe, however, far exceeds us in 
the volume of air mail and freight, 
European lines carrying nearly 
2,000,000 more ton-miles of mail and 
over six and a half million more ton- 
miles of Express, Freight, Excess 
Baggage, and Newspapers than our 
lines did in 1937. The reason is 
that most European nations have 
adopted the policy of sending all first 
class mail by air at no extra charge 
whenever this offered quicker deliv- 
ery. This policy accounts for Eu- 
rope’s heavier mail loads. The in- 
creased transport of freight in Europe 
is due to the fact that shipment of 
goods or hand-baggage in Europe by 
ordinary means across European fron- 
tiers is even more expensive, slow. and 
vexatious today than it was a decade 
ago. The introduction of currency 
control and general intensification of 
nationalism is largely responsible. Bag- 
gage now has to be opened and in- 
spected on leaving most European 
countries as well as on entering. 

Express requires a week to travel a 
distance which can be flown in a few 
hours, and freight is much slower. 
Careless repacking by customs in- 
spectors may result in much avoidable 
damage. It has actually been found 
less expensive to carry 150 pounds of 
excess baggage on a British Airways 
plane from London to Paris than to 
send it, with keys, by boat and-rail. 

While the average length of a 
journey on American airlines has been 
steadily decreasing, it has been in- 
creasing on European airlines. How- 
ever, there is still quite a difference, 
the average trip in Europe being 
about 250 miles against 400 miles in 
the United States. 
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As far as safety is concerned, for 
every 100,000,000 passenger-miles 
flown in 1937 there were in Europe 
20.1 passenger fatalities; on American 
airlines, 9.3. The record for European 
lines is not complete for a more recent 
period, but the figure for the United 
States has steadily dropped until, for 
1939, it reached an all-time low of 
2.2! 

The organization of airlines in Eu- 
rope, generally, differs fundamentally 
from that of American lines. The 
great majority are what might be 
termed semi-autonomous. That is, they 
are jointly owned and administered by 
government and private enterprise. 
The form of government participation 
differs widely, but usually includes, 
as a minimum, a subscription to the 
capital stock, the appointment of one 
or more members of the board of di- 
rectors, and the granting of an annual 
subsidy. Occasionally the govern- 
ment guarantees the interest on and 
the redemption of bonds or loans of 
the company (as in the case of 
K.L.M.) ; or the principal and interest 
of the capital stock (as in the case of 
the new British Overseas Airways 
Corporation). Sometimes the divi- 
dend to be paid stockholders is limited 
in amount as long as a subsidy is pay- 
able. 

The volume of work which an effi- 
cient management can get out of each 
unit of transport equipment has an 
important bearing on operating costs. 
Some of our American domestic serv- 
ices exceed 400,000 miles per plane per 
year, while the average is close to 
300,000. On the other hand, Pan 
American Airways, spread out some 
45,000 miles across two oceans and 
several continents, having a number of 
its routes limited to one, or at most, 
a few flights a week, and nearly all 
flying restricted to daylight hours, was 
able to average only 104,000 miles per 
plane during 1938. In Europe the 
intensity of airline use ranges from 
less than’ 100,000 to nearly 200,000 
miles per plane per year. This Euro- 
pean figure, however, is little more 
than an estimate, because a number of 
planes reported in the fleet may be 
used for “joy-hops” and other non- 
scheduled use. 

The five busiest airports in the 
United States handled more passen- 
gers in 1937 than the fifteen busiest 
European airports. 

The airlines of Europe are, of neces- 
sity, international, and it is to be hoped 
that someday they may be enabled to 
operate on a strictly economic rather 
than a political basis. For it is only 
in that way that the needs of the 
world can be fully served.—Ed. Heyl 
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on LycominG congratulates the Aeronau- 
tical Corporation of America upon the 
ne opening of its magnificent new aircraft 
*! plant at Middletown, Ohio. That more 
n- Aeroncas will take wing this year than 
. ever before is a foregone conclusion. 
of And we predict that more and more 
- pilots will ‘‘go Lycoming”’ in these new 
ys ships, for, throughout the flying world, 
4 the low-cost operation and the smoother, 
y- quieter performance of these ‘“‘stars of 
7 the skyways’’ engines are winning the 
h plaudits of experienced airmen in ever- 
“ increasing numbers. Fly behind power 
,- by Lycoming in the new Aeroncas... 
ad = « for extra comfort, added economy 
0 fie . om 

n and proved dependability. 

id ‘Se ’ ae FREE LITERATURE: [Illustrated folders 
of ~~. saat : S on Lycoming light-plane engines may 
2 re ; 1a » be obtained from all Aeronca, Lus- 
" combe, Piper Cub or Taylorcraft dealers. 
r : » Or write Department A640, Lycoming 
le . . Division, Aviation Manufacturing Cor- 
_ . ‘ ee. , S.. poration, Williamsport, Pennsylvania, 
x « : U.S. A. . . . Cable address: Aviatcor. 
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YOU CAN RELY ON 
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st te 
50 to 300 HP. e 
- THE STARS OF THE SKYWAYS 
Economical, dependable engines of 50, 55, 
65 and 75-horsepower. Four-cylinder, hori- 


d 
O 
. zontally opposed, air-cooled, with a choice 
y of either single or dual magneto ignition. 
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50,000 Planes A Year 


(Continued from page 37) 





of floor space than will one which 
sublets to the outside a great deal of 
its product and therefore acts more 
as an assembly plant. In deriving the 
factors shown, the practice of the im- 
portant factories involved, in this 
respect, has been taken into consider- 
ation to arrive at these average values. 

Also, there is some difference in 
unit values due to type of construc- 
tion. An error may result if attempt 
is made to apply the values given too 
rigidly to individual plants. 

Attention is particularly called to 
“Assumption” (3) of Table II which 
deals with size of production lots, a 
factor affecting efficiency of operation. 
The expansion program will result 
in substantially larger lots running 
through at one time with tools de- 
veloped commensurate with such size 
of order. Improvement in efficiency 
will be reflected by this fact and is 
accounted for in the subsequent deri- 
vation of factory areas and man power 
anticipated for the 50,000-Plane Pro- 
gram. 







Tables III gives the cost of the 
facilities which must be produced 
or made available in other industries 
to accomplish a 50,000-Planes-A-Year 
production. The unit costs of land, 
buildings, and machine tool equipment 





Table III 


COST OF PLANT NECESSARY TO PRODUCE 50,000 AIRPLANES A YEAR 


(Costs include the Land, Factory Buildings, Office Buildings, Power, Lighting 
and Heating Plants, Machine Tools, Test Houses and Supplementary Equipment.) 


Airplane 


eOGIre DAE oc... cuikoras Sodrwioscsiyies 
Less Present Space (July 1, 1940)........ 


DIMEPCHOE ... ic vainadowssiviewea ha eee 
Unit Cost — Dollars Per Sq. Ft........... 


WOU CONES i Oh « SE CR eS Ee hides eee 


Engine & Propeller 


WGNGIKed SAGE. s Phas cate ckvieee. <a Cees 
Less Present Space (July 1, 1940)........ 


See, ee eS 
Unit Cost — Dollars Per Sq. Ft.......... 


OGRE, WC ORL, «rahe oie hae + Ree See Soe 


TOTAL COST — FACTORIES........ 
Offices (14,000,000 Sq. Ft. at $4 per Sq. Ft.) .......-. eee e eee ees 


OU BOE Liccese iia e ch eH oe ese en 


Perey rere ty —10,000,000 “ “ 


eevee sresreresereeerees 


See E. dew alae 3 ewe x 8 


eeoeeee sere sees eee eens 


eee e ee eee ee eeeeeeees 


45,000,000 Sq. Ft. 


35,000,000 “ 


ee er eee $280,000,000 


25,000,000 Sq. Ft. 
—4,500,000 “ “ 


pehnthrene some te Oisae $236,000,000 


$516,000,000 
$56,000,000 


ey ee ee $572,000,000 








Table II 


MISCELLANEOUS CONSTANTS FOR COMPUTING AIRCRAFT PRODUCTION VALUES 
AND QUANTITIES 


Airplane Engine & 
Item Unit Structure Propeller 
MGNCORITONIOT: 5 6605s cds cee cvevien Square Feet Per Man......... 100 204 
ET MINE 5h drs eed a wida.ereloe's Dollars Per Sq. Ft. Per Year.. 56 49 
RV MNIES 65.5 siac cee oes esaes Dollars Per Man Per Year.... 5,600 10,000 
Money Value (Approx. Average)...Dollars Per Pound........... 7.5 7.5 
MERE IEEE us, 6 2 sisieuiiaievnisioria sveess Pounds Per Sq. Ft. Per Year.. yA 6.5 
IPUIETNE WINGS odie eas bio oo aeee secu Pounds Per Man Per Year.... 750 1,340 
Assumptions Engine and Propeller Factories 


It is Assumed— 

(1)—that Capacity Conditions, which 
are approximately two full day 
shifts, maintain. (The actual 
equals about one full day shift 
plus three-fifths day shift on first 
night shift and two-fifths on 
second. ) 

(2)—that All-Metal Type of Airplane 
Structure is used. 

- (3)—that Average Size of Airplane 
Orders are lots of 400; and that 


are operating near capacity. 

(4)—that a profit margin of 10 per 
cent is realized. 

(5)—that Labor Average Rates are: 
Airplane Factory—$.70/hr. 
Engine Factory— .80/hr. 

(6)—that Airplane Structure Weight 
is equal to Gross Weight less 
Useful Load and less Weight of 
Engine, Propeller and Instru- 
ments. 

(7)—that Floor Space includes Stock- 
room but excludes Office Space. 





Conclusion 


The foregoing discussion and Tables 
make it possible to draw conclusions 





as to the size of aircraft industry 
which the expansion program will 
entail. 


AVIATION 
July, 1940 


have been derived from figures act- 
ually experienced in recent years in 
the airplane industry. Their accuracy, 
for the general expansion program, is 
believed sufficient to show the approxi- 
mate scope of such expansion. 

It will be noted that a Grand Total 
of $572,000,000 is anticipated as the 
Cost of New Plants fully equipped 
with machine tools and usual facilities 
for doing the work required. 

As explained before, it appears 
necessary that this expansion be car- 
ried through with Government funds, 
the facilities being subsequently leased 
to those concerns who are to be re- 
sponsible for producing the airplanes, 
motors and propellers in such added 
space. 

Here it should be mentioned that 
there will be need for a “War Indus- 
tries Board’, the counterpart is the 
National Defense Commission, formed 
subsequent to the preparation of this 
article, sufficiently extensive in scope 
and adequately staffed by experts as 
to make possible the proper allocation 
of machine tool equipment and later, 
of materials of construction so as to 
assure an even expansion of all our 
National Defense requirements. This 
must be a completely non-political 

(Turn to page 100) 
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142 SPECIALIZED LUBRI- 


CANTS for Industry are pro- 
duced in the great Sinclair 
refineries. Each product is de- 
signed to meet exacting lubri- 
cating requirements of specific 
types of machinery. For the 
air transport industry, Sinclair 
has developed lubricants that 
give reliable, low cost service 
under all flight conditions. 
That’s one reason why... 


... ONE-FOURTH OF ALL 
MOTOR OIL USED BY AIR- 
LINERS IN THIS COUNTRY 
IS SINCLAIR PENNSYL- 


VANIA Motor Oil. In fact, this 
Sinclair product gives such sat- 
isfactory service that over 225 
million revenue passenger miles 
are flown annually by airliners 
in the U. S. using Sinclair 
Pennsylvania exclusively. For 
further information about the 
complete line of Sinclair lubri- 
cants, write the nearest Sinclair 
office. 


(Left) AMERICAN AIRLINES 
“FLAGSHIP” over Niagara Falls. 
American Airlines operates the 
largest commercial fleet of 
Douglas airliners in the world. 
Every ship in this fleet is lubri- 
cated with Sinclair Pennsyl- 
vania Motor Oil. 





















































(Continued from page 98) 


board, selected entirely on merit. 
Without such a board, it is feared 
that many bottle-necks will develop 
and much delay will be occasioned 
and, in addition, an unbalanced supply 
of the numerous requirements in the 
general “Preparedness” expansion pro- 
gram will result. 

As the next step in this analysis, let 
us consider “The Production Meaning 
of A 50,000-Planes-A-Year Aircraft 
Industry.” 

Table IV uses the yardsticks and 
constants of Table II for determining 
what the proposed program means in 
terms of: Pounds of Product; Square 
Feet of Floor Space Required; Direct 
and Indirect Labor Personnel Needed ; 
and Costs To Be Anticipated. 

The total values for each of these 
headings, as worked out in Table IV, 
indicate— 

(a) The Need of Producing 500,500,- 
000 Pounds of Aircraft a Year; 
(b) Plant Requirements totaling 75,- 
600,000 Sq. Ft. of Floor Space 
(including Factories and Offices) ; 


(c) A Manufacturing Personnel, both 
Direct and Indirect, of 680,000 
Persons; and 


(d) An Anticipated Annual Cost of 
Producing 50,000 Airplanes a 
Year of approximately $3,560,- 


, 

As the final phase of this discus- 
sion, let us consider the item of 
time. How long may it be anticipat- 
ed it will take us to arrive at our 
objective—a  50,000-Planes-A-Year 
Aircraft Industry. 

Study of the progress made in for- 
eign countries will be useful in an- 
swering this question. (See Curves of 
aircraft production and deliveries 
contained in an article “Winged Vic- 
tory” by the writer, published in April 
1940 issue of AVIATION magazine.) 

It should be noted that our present 
Air Force is of about the dimensions 
of that which Germany possessed in 
1936. Germany’s present Air Force 
(as of May 1, 1940) has been esti- 
mated at about 31,000 planes. Thus, 
it took them four years to go from 
4,300 to 31,000 total air strength. It 
is doubtful as to whether or not we 
can do better since the energies of 
Germany were certainly concentrated 
to the utmost in arriving at the Air 
Force she now possesses. However, 
the gravity of the present situation 
and the complete backing of the coun- 
try for the Program, coupled with 
the magnificent general industrial de- 
velopment which we possess and the 
greater extent of our resources, may 
make possible some improvement over 








Table IV 
THE PRODUCTION MEANING OF A 50,000-PLANES-A-YEAR AIRCRAFT INDUSTRY 


Pounds Per Year 












































Airplanes —(50,000 x 1.125 for Spares x 6,000 Ib.).......... 337,500,000 
Engines & Propellers—(50,000 x 1.63 for Spares x 2,000 Ib.).......... 163,000,000 
NNN perk ear d OOS ohana eo are paiiaten Senin a aN wN bide Hele bs Soe wiele See 500,500,000 
Square Feet of Factories 
Airplanes — (337,500,000 lbs. -- 7.5 Ib. per. sq. ft.) «...ccc0008 45,000,000 
Engines & Propellers— (163,000,000 Ibs. -- 6.5 Ib. per sq. ft.)........... 25,000,000 
NN sci cg chk koi eta oe SRS GUID 018 5 0010 Ge meee Rane Te 70,000,000 
NE TE Dis voce v sne ede dawk hedwnges oer seees cedtaccoons 14,000,000 
BPSD sesccceses Bata at osatn cede eto tia Maeesaiekeewawn 84,000,000 
GRAND TOTAL required after allowing for Improved Efficiency 
in Producing Larger Quantities—(90%)...... 75,600,000 
Personnel 
Airplanes —(Dir. Labor )— (337,500,000 -- 750 lbs. per man) 450,000 
Engines & Propellers—( Dir. Labor )— (163,000,000 = 1,340 Ibs. per man) 122,000 
OS Fe ee or ee eee Sette ang ib Velecp aie clas etiase 572,000 
Indirect Force—Including Executives, Accounting, Supervisory and 
wee I sind ccs 9 r0is vregsebeeseey cuae's 229,000 
DTI 2s Bardia cies ia tiroa Gees ar si CM Gai lls vane Dew teeaw earl 801,000 
GRAND TOTAL required after allowing for Improved Efficiency 
in Producing Larger Quantities — (85%)..... 680,000 
COST 
Airplanes — (337,500,000 lbs. x $7.50 per lb.)—(approx.)... $2,530,000,000 
Engines & Propellers—(163,000,000 lbs. x $7.50 per Ib.)............... 1,220,000,000 
MANE (AS We ciewisdvidn Gita iNKS ena easeeee tigi ohare eas $3,750,000,000 
Final Cost after allowing for Improved Efficiency in Producing 
BE SIO = COST og sok ciwec cctcccescdovesoodsces $3,560,000,000 











the rate of progress realized by the 
Germans. 

It is estimated that an airplane 
production rate of approximately 2,000 
a month, or 24,000 a year, can be 
achieved in 24 years or by January, 
1943; a rate of production of 3,000 
planes a month, or 36,000 a year can 
be attained in four years, or by the 
spring of 1944; and a rate of just over 
4,000 planes a month, or 50,000 
planes a year can be realized in five 
years, or by July, 1945. 

If these rates of production mate- 
rialize, it will mean that we will 
reach our first objectives of an Air 
Force of 25,000 planes (and assum- 
ing continued deliveries to the Allies 
on current contracts, plus substantial 
anticipated ones,—assumed to total 50 
percent of our production—and allow- 
ing for 20 percent depletion in U. S. 
Air Force due to operating losses 
and obsolescence) in about 24 years, 
or by January, 1943. The rate of pro- 
duction at that time will be about 
25,000 planes a year so that we should 
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obtain an air force of 50,000 planes 
(if that is then desired) in an addi- 
tional time of a little over one year, 
or by the spring of 1944. Shortly 
thereafter our annual production rate 
on a capacity basis will approach 
50,000 planes a year so that we will 
be able to maintain the Air Force 
then desired on a substantially less 
than capacity basis. 


Summary 


In the foregoing analysis an at- 
tempt has been made to analyze on a 
factual basis, without undue pessi- 
mism on the one hand, or wishful 
thinking on the other, just what the 
Program under consideration means. 
There is no doubt but what it can 
be accomplished, although it is ob- 
vious that the figures cited demon- 
strate the magnitude of the task and 
the need for complete cooperation on 
the part of all involved in order to 
attain it. 


(Turn to page 102) 
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THIS MODERN INDUSTRY NEEDS MEN! 
































The modem, growing aviation in- 
dustry needs and wants trained 
young men. Says R. T. Freng, 
Director of Flying, United Air 
Lines: “We alone will need 60 a 
80 co-pilots a year for the next 


> 
years.” 


But the aviation industry wants men of 
sound and thorough traimng- a 
enviable record for safety an 
efficiency must be maintained. 


THIS MODERN SCH TRAINS YOU! 


With its 30 instructors experienced in graduating men 
who make good, and with its small classes for more 
personal teaching, Boeing School puts major em- 
phasis on quality instruction. The high, modern 
standards of its 17 modern shops and laboratories 
are attested by the fact that Boeing School is ap- 
nore by the U. S. Government—in Flying, in 

echanics, and as a Repair Station. This thorough ; 
training with modern equipment makes Boeing 
School graduates sought after. For example, Mr. 
Freng, United’s Director of Flying, says: “‘We hired ‘ 
20 graduates of Boeing School last year—would 
have hired more had there been more.” 


To help meet the growing needs of modern aviation, 
Boeing School now creates the new Airline Pilot 
Course (for men at least 20 years old, with 2 years’ 
college)—schooling time reduced 9 months, tuition 
reduced $2730. For high school graduates Boeing 
School has reduced the tuition on its Airline Pilot 
and Engineering Course (24 months) $1175. In ad- 
dition, Boeing School trains men in 10 other mod- 
ern aviation career courses. Remember, this school 
is owned and operated by the United Air Lines— 
the world’s most experienced airlines organization. 
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RAF Maintenance 
(Continued from page 43) 





Specialization of Maintenance Personnel 


Parallel with the standardized sys- 
tem of maintenance schedules for air- 
craft, simplification has also been 
introduced into the technical trades 
of the Royal Air Force. Broadly, 
there are three recognized groups of 
skilled craftsmen. Each group is em- 
ployed, and paid, according to their 
degree of skill. 

Supervisory and expert workshop 
personnel, qualified to work on either 
airframes or engines, or on instru- 
ments, radio and armament from the 
first group. In the Squadrons spe- 
cialists of this sort are generally kept 
in the headquarters servicing party. 
Many more are employed in the big- 
ger service workshops behind the 
squadrons. Two other groups of 
tradesmen, less highly skilled, pro- 
vide personnel for flight servicing 
work and for routine operations. 


Maintenance of Trainer Aircraft 


Flying training schools, having less 
need of mobility, have carried spe- 
cialized employment of personnel 
further than is possible with opera- 
tional squadrons. Here the flights 
(or sub-divisions of the flying part 
of the school) have no responsibility 
for maintenance of the training air- 
craft other than for the daily, and 
between-flight inspections. All other 
maintenance work is carried out by 
a specialized servicing flight which 
is the equivalent of the squadron 
headquarters servicing party. 

R.A.F. flying schools are generally 
equipped to carry out rather more 
extensive repairs than is an opera- 
tional squadron. Their workshop.and 
handling capacity varies somewhat as 
between one school and another. And 
the extent to which overhauls and 
repairs may be undertaken by train- 
ing schools, without recourse to the 
workshops of the repair group, is also 
dependent on the amount of work 
arising. That, in its turn, is largely 
determined by the amount of flying 
being done. 


Aircraft Repairs in Situ 


An increasing proportion of the 
major repairs undertaken by the 
R.A.F. maintenance organization are 
now being done in situ by mobile 
working parties. These parties are 
supplied eit*er from the service- 





manned depots of the Maintenance 
Command, or from civilian repair 
works by arrangement with the civil- 
ian repair organization. Sometimes 
the work will be limited to an emer- 
gency patch-up job sufficient to enable 
the aircraft to be flown home for 
further repair, or in less serious cases 
the whole repair is done on the spot. 
Repair in situ is particularly useful 
for dealing with large, bomber type 
aircraft which are difficult to move 
by road or other than air transport. 


Major Overhauls 
Air Frames and Engines 


Crashed airframes and _ engines 
which can advantageously be repaired, 
and airframes and engines due for a 
major periodic overhaul, in most cases 
go back to the constructors or to 
some selected firm with proper facili- 
ties for doing the work. 


The Nuffield Scheme 


Quick repair of the large quantities 
of air equipment—airframes, engines, 
and accessory items—was foreseen as 
one of the principal problems of full- 
scale air war. Engineering capacity 
formerly engaged in satisfying peace- 
time requirements has now been 
turned over to repairing the equip- 
ment of the Royal Air Force. 

Lord Nuffield, founder of Morris 
Motors, was appointed Director-Gen- 
eral of Maintenance under the Air 
Ministry soon after the war started. 
His special task is organizing and 
developing this organization. Like a 
number of other leaders of industry 
who are now assisting the Govern- 
ment, he works without salary. The 
civil repair organization comprises 
many industrial units, with suitable 
floor space and machinery. Spread 
throughout Britain, but coordinated 
to work as a whole, they provide 
against the possibility of knock-out 
air attack, 


Service Manned Repair Depots 


Parallel with the civil repair or- 
ganization are a number of service- 
manned repair depots. They have 
the dual function of handling main- 
tenance work of an urgent character 
for which capacity may not be im- 
mediately available in the civil re- 
pair shops; and of affording training 
for service personnel destined to man 
the mobile repair sections operating 
in the field. 


Storage Units 


Storage units of different kinds are 
required to receive equipment from 
the manufacturer, hold it until it is 


AVIATION 
July, 1940 


102 





needed by units, and issue it when 
the time comes. The vast quantity 
of equipment now available for the 
R.A.F. has involved the construction 
of many new units of this kind. Pre- 
vious ideas as to storage were oOver- 
hauled and these new units were or- 
ganized on entirely new lines. The 
organization has been tested by exer- 
cises in peace; it is now standing 
the test of war. 

Methods of distribution as well as 
of storage were also re-examined and 
modified to suit the varying needs of 
units at all the different stations of 
the Royal Air Force as well as those 
on the fighting fronts—one of which 
is the United Kingdom itself. 





50,000 Planes A Year 


(Continued from page 100) 





References and Source 
of Data and Figures Cited 


In order to achieve some measure 
of brevity in this analysis there has 
been purposely eliminated a vast 
amount of detailed explanation of the 
majority of the general assumptions, 
items of information, and derivation 
of underlying mathematical formulae 
supporting the figures herein men- 
tioned. 

This general subject of airplane 
production and costs has long been a 
matter of considerable interest to the 
writer and has already resulted in 
the preparation and publication of 
several papers and articles on meth- 
ods of airplane production and manu- 
facturing costs. In such articles and 
papers will be found minute analyses 
of the details which, as stated above, 
appear to have been slighted in the 
preparation of the present discussion. 

Any reader who desires to supple- 
ment his examination of the present 
discussion with the additional facts 
and figures which form its back- 
ground, is respectfully referred to 
the following: 


“Factors Affecting the Cost of Airplanes”— 
a Paper presented at the Fourth Annual Meet- 
ing of the Institute of the Aeronautical Sci- 
ences in January 1936 and subsequently pub- 
lished in the February 1936 issue of the 
Institute’s Journal. 

“American Methods of Aircraft Production”— 
a Lecture read before a General Membership 
Meeting of The Royal Aeronatical Society in 
London on November 9, 1938, and _ subse- 
quently published in the March 1939 issue of 
the Society’s Journal. 

“America’s Answer—Gearing our Aviation In- 
dustry to the National Defense’’—an article 
prepared shortly after enactment of legislation 
calling for an expansion of the U. S. Air 
Force and published in the June 1939 issue of 
AVIATION magazine. 

“Winged Victory”—a sequel to the above ar- 
ticle partially necessitated by the outhreak of 
the present ar in Europe. Published in 
the April 1940 issue of Aviation Magazine. 
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@ This new Waco is an Airistocrat .. faster per pas- 
senger horsepower than others of its class. It’s licensed 
to carry five. Carrying them in greater comfort than any 
other ship was Waco’s idea. 

So-o-o! the interior is finished like a fine automobile 
with deep spring cushions, seats that are seats—not 


makeshift luggage covers. Pilot does not have to broil 
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TT eT 
TWO CAN BE COMPANY 


NEW WACO MODEL “E” AIRISTOCRAT IS 
FINEST— MOST COMFORTABLE PLANE 
OF ITS POWER CLASS EVER BUILT 


in the sun. Biplane construction gives greatest ease of 
flying and landing—plus vertical downward visibility. 
“Cushioned power” engine mounting, completely 
enclosed cowling and a multitude of other refinements. 
And you get all of these things with the lowest oper- 
ating cost per horsepower mile. Make sure you see the 


new Waco ““E’’—we'll send the name of your dealer. 
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Value Received From An Engineering Dept. 
(Continued from page 47) 





ments are required, the problem is 
then discussed with engineering 
planning. 


Final Project Time and Cost Estimate 


When time adjustments, if required, 
are completed, a final project time and 
cost estimate is compiled by engineer- 
ing planning. Productive hours are 
converted into dollars, engineering 
overhead is applied, direct charges are 
estimated, and the sum total of con- 
tributory engineering costs is sub- 
mitted to the chief engineer for ap- 
proval. 

Official approval by the chief en- 
gineer commits the department to per- 
form the work within the limits of 
time and costs stipulated. Subsequent 
additions thereto must likewise be 
approved by the chief engineer. 


Preliminary Design Schedule 


Concurrently with the issue of the 
preliminary project time estimate, en- 
gineering planning publishes a pre- 
liminary design schedule showing the 
order of sequence and dates upon 
which the major jobs are most likely 
to be required for manufacturing. 
This list is of assistance in enabling 
the group engineers to determine per- 
sonnel requirements. 


Final Design Schedule 


As the release of drawings is a 
function of hours, engineering plan- 
ning prepares a study of the project 


requirements. When approximately 
20 per cent of the hours have been 
consumed, engineering planning makes 
a survey of design progress and 
publishes a final design schedule 
showing the order of sequence and 
dates upon which all jobs are to be 
released to production. 

So much for engineering planning. 
How, you may wonder, does the cus- 
tomer know what kind of an airplane 
he is buying? The specifications 
group takes care of him and all his 
needs. These men set up the tech- 
nical data, seating arrangements, 
drawings, etc., for the salesmen to 
show to the customer. All customer 
requirements, whether commercial, 
private or military, are incorporated 
in the contract specifications handled 
by this group. This is exactly like 
drawing up contract specifications for 
a house. Interior arrangements, per- 


spectives, views showing installation 
of various equipment, are all there 
in black and white so that the cus- 
tomer may know exactly what he is 
getting and what it will look like. 

The specifications group also su- 
pervises the taking of mock-up and 
other pictures to illustrate its speci- 
fications. It issues letters transmit- 
ting engineering information to sales 
representatives, and prepares com- 
parisons showing the characteristics 
of Lockheed airplanes and similar 
models of other manufacturers. It 
does such special work as study of 
and preparation of data for the con- 
version of one model to another, as 
for instance the Lockheed “12” to 
the 212, the B-14 to the EB-14, 
etc. 

It is a chief function of the speci- 
fications staff engineer to advise the 
entire engineering department on de- 
sign pertaining to his special field. 
He is responsible for maintaining 
commercial and military secrecy 
agreements in his group, and refrain- 
ing from circulating design informa- 
tion considered confidential by Lock- 
heed. He receives authority from, 
and is directly responsible to, the chief 
project engineer. 

Closely allied to the work of the 
specifications staff engineer is that of 
the standards engineer, who, as chair- 
man of the Western Aircraft Stand- 
ards Committee, is now actively en- 
gaged in the missionary work of 
bringing all aircraft manufacturers 
together in a universal acceptance of 
many small parts such as rivets, bolts, 
universal joints, etc. The intent is to 
bring down the cost of these items 
by virtue of mass production brought 
about by interchangeability from one 
airplane to those manufactured in 
other factories. 

The standards engineer sets up pro- 
cedures and coordinates the various 
groups in the engineering department. 
He establishes and maintains numer- 
ous manuals for the engineering de- 
partment and other departments, and 
controls the scheduling of multilith 
work requested by the engineering 
department. He arranges tests con- 
ducted by the production research 
group as necessary to determine items 
suitable for use by Lockheed, and 
interviews vendors and vendors’ rep- 
resentatives as required in order to 
facilitate standardization. 


AVIATION 
July, 1940 


104 


He cooperates with other airplane 
companies on all matters pertaining 
to engineering management with a 
view toward mutually benefiting both 
companies. He maintains a check-up 
system for the purpose of determining 
the soundness of established proced- 
ures, approves all new forms prior 
to their acceptance for use in the en- 
gineering department, makes sugges- 
tions to the engineering manager for 
changes which will increase the effi- 
ciency of the engineering department, 
controls the routing of engineering 
information within the department, 
and assists the engineering manager 
in promoting a feeling of good will 
between factory departments and en- 
gineering, and between engineering 
groups within the engineering depart- 
ment. 


Structure Analysis and Research 


One of the most important cogs in 
the intricate machinery of the engi- 
neering department is the structures 
staff engineer, F. R. Shanley, and the 
staff doing various forms of re- 
search work under him. The struc- 
tures group proper is composed of 
several sub-groups which are of 
a comparatively specialized nature. 
This allows maximum flexibility of 
function, as well as increased effi- 
ciency. Illustrated by Figure 4 is the 
basic organization of the structures 
groups. 

It falls within the province of the 
structures staff engineer to conduct 
research into the actual way in which 
we make the structure of the airplane, 
i.e., whether we are to use aluminum 
alloy, steel or plastics, etc. Pressur- 
ized cabin research, machines testing 
the breaking or collapsing point of 
certain materials, and considerable re- 
search, much of it theoretical, to 
prevent flutter, all are conducted 
under the supervision of Mr. Shanley. 

The production research group is 
responsible for supervising, coordinat- 
ing and following up all research 
activities being carried on in the shop. 
Typical examples of research projects 
currently being carried on under the 
direction of the production research 
group are the investigations of flush 
riveting, spot-welding, arc-welding, 
forming of stainless steel and magne- 
sium alloy sheet, the manufacturing 
potentialities of plastics, etc. 

The structures research group is 
primarily responsible for the devel- 
opment of improved structures and 
must therefore investigate all promis- 
ing fields of research. In addition, 
it is a function of this group to sup- 
ply information regarding the prob- 

(Turn to page 106) 
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(Continued from page 104) 


lems that are encountered in all new 
design. The structures research 
group also supervises tests which are 
required by airworthiness authorities 
for proof of strength and other struc- 
tural features of the airplane. All 
engineering research other than aero- 
dynamics comes under the supervision 
of the structures research group. 

The remaining five divisions of the 
structures group constitute the actual 
service groups through which the 
structures staff engineer is enabled to 
assume responsibility for the strength 
and efficiency of the structure of Lock- 
heed airplanes. 

Members of the five stress groups 
are commonly referred to as “stress 
engineers”. This apparently would 
imply that the principal function of 
these men is to perform stress analy- 
sis. While to some extent this is 
true, nevertheless stress analysis 
should be considered only as_ the 
means to an end, which is, of course, 
the development of structures that are 
sufficiently strong for safety, yet as 
light as it is possible to make them 
without involving-excessive production 
costs. 

It is necessary to consider the de- 
sign from many angles in order to 
obtain such structures—strength re- 
quired, cost of production, essential 
degree of interchangeability, service 
requirements, etc. Even though the 
stress engineer is primarily con- 
cerned with considerations of strength, 
it is quite necessary that he under- 
stand and appreciate the many addi- 
tional factors which must be taken 
into account. 

Quite often it will be found that 
there will not be a great deal of dif- 
ference in the weights of several dif- 
ferent designs, thus making it advis- 


able to choose the most satisfactory- 


type of design on the basis of cost or 
some other consideration. Therefore, 
the stress engineer must try to give 
the designer a general picture of the 
weight involved in different types of 
design and thereby make possible the 
attainment of a rational decision. 

In arriving at a suitable compro- 
mise between all the factors that de- 
termine the final design of a structural 
part, it is often necessary to bring 
into the picture various staff engi- 
neers and other experts to pass on the 
design from their own particular 
points of view. For instance, a con- 
sultation between the structures staff 
engineer, production staff engineer 
and power plant staff engineer would 
not be unusual in the determination 
of the design of some small feature 
of the structure. By a careful analy- 








Hall L. Hibbard, Author 


sis of all the objectives, it is usually 
possible to arrive at a design which 
meets all requirements at a minimum 
cost. 

Each staff engineer specializes in 
a particular part or function of the 
airplane, serves as an advisor to the 
entire department, and is consulted 
both on preliminary design and final 
detail design on such items as power 
plant, hydraulics, materials, processes, 
etc. He is responsible for maintain- 
ing commercial and military secrecy 
agreements in his group, and for 
restricting from circulation all design 
information which is considered as 
confidential. 

He is responsible for a clear di- 
vision of duties and responsibilities 
within the group and for maintaining 
an up-to-date organization chart that 
can be seen at all times, and which 
is issued to each man affected. He 
enforces all drafting room policies 
and procedures within his group, and 
is responsible for keeping the chief 
project engineer informed of all sug- 
gestions and decisions made directly 
to him by any higher authority. 

The technical and functional duties 
vary according to the particular prov- 
ince of each individual staff engineer. 
Generally speaking, each makes de- 
cisions concerning the designs which 
fall within the scope of his particular 
field before these are submitted for 
approval to the project engineer; 
stimulates as much initiative in the 
design groups as possible; recom- 
mends designs and design changes, 
and (in case of the specifications 
staff engineer) organizes all prelim- 
inary design data into proper form 
for submission to the customer 
through the sales department or (in 
that of the production staff engineer ) 
is responsible for supplying manu- 
facturing costs on parts and assem- 
blies in terms of hours or dollars, 
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and the making of contracts with out- 
side vendors and with customers con- 
cerning the latest information on 
items coming within the scope of his 
activity. 

Each project engineer is a sort of 
battalion commander in charge of a 
single project. He, too, is respon- 
sible for maintaining commercial and 
military secrecy agreements, and is 
responsible for keeping changes in 
design procedures and personnel to a 
minimum within his project. All 
increased cost of design or delay in 
releases due to changes authorized by 
him are directly his responsibility, 
though he must secure approval for 
overtime from the engineering man- 
ager in cases of emergency design 
problems. 

The project engineer is responsible 
for complete coordination of his proj- 
ect, including all activities outside 
the department such as mock-ups, 
testing of structure and equipment 
and work of outside consultants. He 
is responsible for the meeting and 
completing of a design schedule and 
budgets as established by the Engi- 
neering Manager and approved by the 
chief engineer, the making of de- 
cisions on all design problems affect- 
ing his project and the meeting of 
project weight schedules. Project 
engineers have full design authority 
over the project, subject to the rec- 
ommendations of the staff engineers 
and assistant chief project engineers. 
Differences of opinion are decided 
through the chief project engineer’s 
office. 

We strive at all times to tell the 
men all that we can about what we 
are doing now, as well as our future 
plans. A giant tag board on one wall 
shows exactly where each man fits 
into the engineering picture, and to 
whom he is directly responsible. We 
maintain an open door policy. Any 
man in the department may go to see 
the chief engineer at any time, al- 
though normally contacts are made 
lower in the organization. All or- 
ders are in writing and kept on file, 
so that there will be no misunder- 
standing. 

We feel that an engineer is never 
coo good in ability or experience, that 
he can constantly improve both his 
knowledge and his worth. Thus we 
urge that each man study as much 
as he can, that he may develop 
breadth. We prefer the kind of man 
who believes that he is never through, 
who will strive at all times to im- 
prove himself, just as the engineering 
department as a group strives con- 
stantly to improve the standard of 
American aircraft. 
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BUSINESS REPLY CARD 


FIRST CLASS PERMIT No. 1053, Sec. 510, P. L. & R., CHICAGO, ILL. 






































INDEPENDENT PNEUMATIC TOOL CO. 
600 W. JACKSON BLVD. 
CHICAGO, ILL. 
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COUNT ON THE AIRPLANE INDUS- 
TRY to find the fastest, surest way to 
get things done! That’s why, when it 
comes to portable power tools, so many 
major airplane manufacturers have 
made THOR tools standard equipment 
for every operation. 

And now, with schedules swifter 
paced than ever before, once again 
they count heavily on THOR... on 
the tools designed expressly for air- 
plane use .. . tools developed in close 
collaboration with airplane makers 
themselves. 

As light, compact, and powerful, 
comparatively, as the planes they help 
to build, THOR Airplane Tools meas- 
ure up to the exacting needs of the 













































Rivet Squeezers 
and Hammers 


Extra Light, Fast Hitting 
Air Hammers. 
ce 
Extra Light, Slow Hitting 4 


Air Hammers. 
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Air Drills 
and Screw Drivers 


Also air grinders, nut set- 
ters, and tappers. 


SEE OTHER SIDE 1s 
coma rane of se ~ p>) INDEPENDENT PNEUMATIC TOOL CO. 


600 W. Jackson Blilvd., Chicago, Its 













Tool Makers Since 1893 


Electric Drilis 
and Screw Drivers 
Universal and 220 volt, 180 ood we Birmingham, Ala. - Boston, Mass. - Buffalo, N.Y. - Cleveland, Ohio 
cycle High Frequency types. Ors 
Pee civcteia sini ee Denver, Colorado - Detroit, Mich. - Los Angeles, Calif. - Milwaukee, Wis. 


neste Rese ig ex New York, N.Y. - Philadelphia, Pa. - Pittsburgh, Pa. - St. Louis, Mo. 
Complete range of sizes, Colt Nebo Site 
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: Mal 
‘Please send my copy of the THOR Airplane Tool : 
‘Catalog. I am particularly interested in the tools : 
checked. : 
AIR ELECTRIC J 
C) Hammers C Rivet Squeezers (1) Drills 0 Nut Setters - T 0 0 L | N F 0 R M A T I 0 N 
| € Drills C Grinders — C0 Serew Drivers [( Tappers : Valuable t d with th 
‘C1 Screw Drivers (© Nut Setters - £) Grinders 0 High Frequency Tools a a = € to ony man concerned Wi é e é 
3 5 = production and maintenance of modern aircraft 
Name ois Title : 
' § The THOR Airplane Tool Catalog is devoted exclusively to 
, Company : portable pneumatic and electric tools designed specifically for 
fi the production of military and commercial aircraft. It contains 
Address 3 complete data and specifications on riveting hammers, drills, 
ff screw drivers, nut setters, tappers, grinders, and associated tools. 
City State §f The reply card will bring your copy at once. 





Extra Light 


RIVETING HAMMERS 


' Thousands of rivets to drive! Here could be a 
costly time lag. But THOR Riveting Hammers do 
the job swiftly, accurately — saving split seconds 
- on every operation, speeding production all along 
the line! 

You'll find a specially designed THOR Hammer 
' for every type of riveting... all of them extremely 
’ light, powerful, smooth acting, easy to handle. 
There are both slow and fast hitting models. There 
are five different handle types to meet every con- 
ceivable operating condition. And the ingenious 
. THOR Throttle Valve Regulator gives unparal- 
- leled control of hammer blows for the most deli- 






















mh for 

, cate precision work. 
. For complete details on Riveting Hammers and 4 pla 
’ other THOR Airplane Tools, tear out and mail the : sub 
reply card above. : em 
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Grip handle Button handle ena 
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Pistol handle Lever handle Offset handie 
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iv DESIGN of the Fairchild Trainer M-62 is essentially 


similar to that of all modern tactical aircraft. There- 
fore, instruction in this full cantilever, low-wing mono- 
plane offers the student direct continuity with all the 
subsequent types of aircraft that he must eventually 
master. 

Furthermore, the size, weight and power of the M-62 
enable the student pilot to acquire the “big-ship feel” 


from the very first hour of his training. In learning to 


FAIRCHILD AIRCRAFT @ 


vA | 


fly the M-62 he acquires with safety the primary tech- 
nique and cockpit viewpoint required by modern mili- 
tary aircraft, and is prepared for a relatively easy and 
natural transition to the more advanced types. 

Thus the M-62 may be utilized to shorten the normal 
period of flight instruction without any sacrifice to its 
quality. When time is short and events are critical, this 
is certainly a considerable advantage.... The M-62 is now 


in quantity production for the U. S. Army Air Corps. 


ee Division of Fairchild Engine & Airplane Corporation 


U Hagerstown, Maryland ... Cable Address “Faircraft” 
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HERE’S WHAT 
DRY DEVELOPMENT 
MEANS-TO YOU... 











| * Ozalia Whiteprints 
are developed dry. There 
| is no washing or fixing . . no 

waste of solutions or preparation of 
. chemical baths. There is no drying of 
, prints. Ozalid prints do not curl or wrinkle 
and are true-to-scale. 
















































You make full use of .cut sheets with 
dry-development . . . eliminate costly and 
wasteful trimming of prints . . . save as 
much as one-third in time, labor and 
materials. 


Ana that’s not all. Because of dry- 
development you can make duplicate 
tracings on Oczalid transparent paper, 
cloth or foil. You eliminate redrawing, cut 
drafting time, lower production costs. 


dy Complete information on the Ozalid 
process and booklet of dry-developed 
Ozalid prints will be sent on request. 
Mail coupon today. 


ONLY OZALID HAS DRY DEVELOPMENT 


CORPORATION 


ANSCO ROAD - JOHNSON CITY, N. Y. 














i OZALID CORP. 10-7 
Ansco Road, Johnson City, N. Y. 
j Please send me free sample booklet of 
-) dry-developed Whiteprints and complete 
information on the Ozalid Process. 
Name. é 
Company. 
Street 
| City. State 




















Aviation Trends 


(Continued from page 52) 








Regardless of the ultimate form 
volume aircraft production may take, 
little doubt remains that the United 
States and England are obtaining con- 
siderable more value in present planes. 

The Chrysler Corp. is expected to 
make its contribution to the national 
defense program by producing air- 
plane motors in volume. Furthermore, 
this company may also manufacture 
a wide variety of parts to be used in 
final assembly by the established air- 
craft builders. 

The air transport industry con- 
tinues to record new highs in passenger 
trafic and earnings. Indications are 
that the ratio of revenue passenger- 
miles flown by domestic air carriers 
to those operated by Pullman, reached 
a new peak of better than 15 percent 
in May against the previous peak of 
between 11 percent and 12 percent 
in April, and about 9 percent for May 
1939. 

In spite of their strong “growth” 
characteristics, the air transport stocks 
in the recent sharply declining mar- 
kets have fallen as much as the ordi- 
nary variety of equities. Encouraging 
to the early airline investor, however, 
and of much tangible value, is the 
fact that air transport stocks, even 
at their recent lows, were still above 
the lows reached in 1938 and 1939. 
In other words, while the market as 
a whole recently declined below the 
low reached in 1938, air transport 
equities failed to penetrate into new 
low ground. 

A better perspective of this per- 
formance is obtained by examining 
the relative action of the market as 
a whole (expressed in terms of the 
Dow-Jones Industrial Average) and 
of the individual issues. This is shown 
in Table I. 

Considerable concern has been ex- 
pressed by airline investors as to 
what may happen to the industry under 
conditions of “national emergency” in 
our mobilization for defense. The 
Army mobilization plans are of course 
not available. In an attempt to answer 
this question, the problem can best 
be approached as to what policy would 
be both sound and logical. 

Our national defense program is 
geared to a highly industrialized 
economy. Our industrial system is 
possible, and functions as. efficiently 
as it does, largely because of rapid 
communication and _ transportation. 
This reasoning would lead to the con- 
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clusion that not only would the sixteen 
domestic commercial airlines be let 
alone, but their existing operations 
may be augmented. 

Moreover, the demonstrated import- 
ance of mass transportation of troops 
and material would support the neces- 
sity of keeping our lines of air trans- 
portation open along with the expan- 
sion of such facilities. This can best 
be done under continued private opera- 
tion. The strong growth factor of 
the industry readily permits further 
expansion. By keeping their personnel 
and equipment intact, the air trans- 
port industry may best serve the needs 
of our national defense program. The 
Chairman of the C.A.B. has indicated 
that decisions on pending applications 
at least, will be dictated by defense 
needs. 

Competent engineers are believed 
to be of the opinion that it is imprac- 
ticable to convert passenger planes 
into bombers. Experts are reported 
as stating that a commercial transport 
plane may make a fine freighter, troop 
transport, or staff transport vehicle, 
but it will not make an efficient 
bomber. This circumstance may rule 
out the possibility of airliners being 
removed from regular service and con- 
verted into bombers. 

Viewed in all of its aspects, com- 
mandeering of the country’s air trans- 
ports at a.time of national emergency 
appears less likely than may be gen- 
erally supposed. 

A great many different forms of 
taxation are possible in a national re- 
armament or pre-war economy. Such 
possibilities may be disturbing to both 
air transport and aircraft investors. 
For example, if followed in the United 
States, the British emergency tax 
would be particularly oppressive on 
the aviation industry. The British are 
levying a tax of 100 percent on all 
incomes in excess of 1935, 1936, a 
combination of 1935 and 1937, or a 
combination of 1936 and 1937, with 
the corporation having a choice of 
these four income periods. As aviation 
did not begin to develop any sub- 
stantial earning power until recently, 
this particular tax program would 
make it almost impossible for the 
industry to retain any real profits. 

It is open to conjecture, of course, 
whether or not the British tax will 
be levied in this country. Taxes here 
might be far less severe, or they may 
be more so. In any event, special and 
added taxes will undoubtedly be im- 
posed to pay, for our rearmament pro- 
gram. The investor can ill afford to 
overlook the possible effects such 
taxation will have upon the aviation 
and other industries. 
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HE Learadio Automatic Antenna Reel is 
dedicated to the proposition that today’s 
aircraft instruments should present max- 

imum usefulness with minimum effort on 

the part of the pilot! 

The Learadio Automatic Antenna Reel 
has been designed to be remotely controlled 
and still give the pilot complete command 
over every conceivable antenna function by 
the operation of one simple switch. Throw 
the switch to “out” and the antenna auto- 
matically unreels to any desired length. 
Throw the switch to “in” and the antenna 
automatically retracts. 

As long as the antenna or any part of it 
is extended, a red warning light remains on. 
As an additional safety precaution, auto- 
matic retraction can also be accomplished 
by linking the switch to either air-speed, 
landing gear, or flaps. The pilot may forget 
but the switch will always remember! 

Regulating the length of the antenna is 
simplicity itself. For his regular operating 
frequency, the pilot permits the antenna to 
unreel automatically to its entire length. 
For other frequencies, he selects the proper 
antenna length by means of a mechanical 
counter which indicates the exact amount of 
antenna paid out. 

The heart of this reel is contained in the 


Lear Avia, Inc., Dayton, Ohio 



























patented Learadio electromagnetic clutch 
between the motor and drive mechanism. 
This device prevents the reel from coasting, 
assures the antenna stopping just where the 
pilot wants it stopped. 

Though extremely simple in construction, 
the Learadio Automatic Antenna Reel offers 
dependability and sturdiness that are with- 
out precedent in the whole field of elec- 
trically controlled antenna reels. Built-in 
controls cross-check the reel’s efficiency. It 
won't reel out unless there is drag on the 
antenna. A patented lip-flange construction 
on the bobbin insures even winding of the 
antenna. Power is automatically cut off 
whenever the reel is stopped for any reason 
whatsoever, thus preventing damage to the 
motor. The motor itself is exceptionally 
rugged and can withstand considerable abuse 
and extremes of temperature. The gears and 
shafts are made of stainless steel. The reel is 
completely enclosed so that the antenna can- 
not slip off! 

Remarkably flexible, the Learadio Auto- 
matic Antenna Reel performs its consider- 
able variety of functions, without the use of 
tricky switches, relays, or superfluous wir- 
ing. And the gross weight of the reel is less 
than 714 pounds! Write for further informa- 
tion and complete technical specifications. 
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Branch Offices: Roosevelt Field, Mineola, L. 1., N. Y. « Beech Airport, Wichita, Kan. * Los Angeles Municipal 
Airport, Inglewood, Cal. * N. Y. Office and Export: 30 Rockefeller Plaza, N. Y. C. ¢ Cable: Learavia, N. Y. 
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The Guiberson Diesel 


(Continued from page 59) 





from the vertical in the cylinder head. 
The aluminum alloy piston has a con- 
cave crown and is fitted with three 
compression rings and one oil ring 
above the piston pin and one oil ring 
below it. The piston pin is of the 
floating type with aluminum alloy 
plugs. 

Individual fuel injection pumps of 
Guiberson design are mounted around 
the rear part of the crankcase and are 
connected by means of short leads of 
high-pressure tubing to hydraulically 
operated injectors in the cylinder 
heads. The operating gear for the 
injection pumps is arranged so that 
movement of the control plate on which 
the intermediate fingers between the 
cams and the plunger stems are 
mounted, automatically regulates both 
the quantity of fuel injected and the 
timing of injection. The fuel is in- 
jected at a pressure of 2,500 lb. per 
sq.in, 

For starting purposes, a Breeze 
(Coffman) cartridge starter is flange- 
mounted on the accessory section and 
an Eclipse electric generator is stand- 
ard equipment. The fuel filter is of 
Purolator manufacture and is of the 
metal-disk type. A Pesco rotary vane 
pump is used for fuel transfer from 
the tank to the injection pumps. The 
lubricating oil filter is of Cuno manu- 
facture. 

The preliminary tests carried out 
by the manufacturer at Dallas com- 
prised 100 hours with the engine 
running at from 75 to 100 percent full 
power. Subsequently, the requisite 
50-hour C.A.A. tests were passed with- 
out difficulty and A.T.C. No. 220 was 
issued giving the engine a rating of 
310 hp. at 2,150 r.p.m. In due course, 
it is expected that the engine will 
attain a rating of 340 hp. at 2,250 
r.p.m. for take-off which will reduce 
its specific weight to less than 2.0 Ib. 
per hp. The stipulated ten-hour flight 
tests with the engine were carried out 
with it in a Stinson monoplane, and 
an altitude of 16,300 ft. was attained 
with the airplane still climbing. Flights 
to altitudes in excess of 20,000 ft. 
should not present any difficulty to the 
new diesel despite the fact that it is 
not supercharged. 

The first cross-county flight of the 
diesel-engined Stinson was made in 
May when the plane was flown from 
Dallas to Washington, D. C., by way 
of Birmingham and Charleston. The 


distance of approximately 1,500 miles 
was completed in 104 hours’ flying 
time at a speed of 142 m.p.h. Operat- 
ing at 70 percent full power, the en- 
gine consumed 13 gal. of fuel oil per 
hour. The fuel oil used was regular 
Texaco diesel Chief costing $0.05 a 
gal. such as is used in tractors. Kendall 
lubricating oil gave complete satis- 
faction in the engine. 

The interest aroused in the Guiber- 
son diesel at Washington where it was 


. inspected by high government officials, 


presages the use of this type of power 


The Guiberson Diesel undergoing tests 
on a dynamometer test stand. 





A view showing the exhaust ring and 
the comparatively narrow depth. 
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plant by both the Army and the Navy. 
In view of the anticipated demand for 
the aircraft engine and appreciable 
orders for the tank engines, arrange- 
ments have been made whereby the 
Buda Co., one of the outstanding firms 
in the diesel industry, will manufacture 
these Guiberson engines in a special 
air-conditioned addition to their fac- 
tory at Harvey, Ill. Already, this new 
windowless building has been com- 
pleted and most of the machinery has 
been installed and is engaged in turn- 
ing out parts for both types of engines. 

Considerable advantages accrue from 
this manufacturing arrangement due 
to the fact that both airplane engines 
and tank engines can be built on the 
same assembly lines. Slack periods in 
orders for one type of engine can be 
utilized to advantage for the other 
type and interchangeability of parts 
permits good volume production at 
relatively low cost. So well is this 
working out, that some of these new 
diesels will be coming off the produc- 
tion lines within the next few weeks. 

In addition to production of nine- 
cylinder diesel aircraft engines with a 
power output of 310 hp., there is the 
possibility that they may be built in 
seven-cylinder and five-cylinder models 
with power outputs of 235 hp. and 
170 hp. respectively. These smaller 
models will be suitable for training 
planes and schools and will enable 
considerable experience to be gained 
in flying and servicing this type of 
power plant. 

With regard to the potential market 
for the larger, nine-cylinder diesel, 
it will make an excellent power plant 
for larger training planes and private 
planes, and planes for exploration and 
other purposes. Already enquiries 
have been received for this kind of 
equipment for exploration work in 
South America where safe fuel with 
non-evaporative qualities is highly 
desirable as well as an engine which 
does not cause electrical interference 
which might spoil radio communi- 
cation. 


Specifications 


Guiberson A-1020 diesel aircraft engine 

Type: nine-cylinder, air-cooled, radial, 
direct-drive, four-cycle 

A.T.C. No.: 220 

Bore and stroke: 5.125 x 5.50 in. 

Displacement: 1,021 cu.in. 

Diameter and area: 47 x 12 sqft. 

Rated output: 310 hp. at 2,150 r.p.m. 

Cruising output: 200 hp. at 1,850 r.p.m. 

Total weight (dry): 620 Ib. 

Specific weight: 2.0 Ib. 

Fuel consumption: 0.38 Ib./hp./hr. 

Oil consumption: 0.015 1b./hp./hr. 

Compression ratio: 14:1 
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Trans-oceanic flying is safe largely because the planes are so 
designed that they seldom require more than half their avail- 
able horsepower. Dumore (universal) electric motors are 
“safer buys” because they, too, have extra endurance built-in 
through many exclusive practices and highly developed manu- 
facturing methods. Dumore motors powering business ma- 
chines, appliances, delicate controls, are known for the way 
they carry on far beyond the life expectancy of an ordinary 
motor under similar conditions. Your power problem, peculiar 
though it may be, can be solved more satisfactorily 

through Dumore engineering service. Read how 

the aviation industry depends on Dumore; write for 

brochure “Speaking of Endurance.” 


THE DUMORE CO., Dept. 380-6, RACINE, WIS. 


FOR EXTRA PNWER HOURS 


A Pan American Airways Clip- 
per beginning a routine 2,410 
mile hop across the Pacific to 
Hawaii. (Acme Photo.) 


SPECIFICATIONS TYPE E1-Y AIRCRAFT MOTOR 
Series reversible, 12 or 24 volts D.C.; H.P. range, 1/14 to 1/20; 


minute; totally enclosed; weig 





‘ull-load ds, 1,600 to 200 R.P.M.; watts input, 120; duty, 10- 
f Per bt, 3 lbs.; all screws safety-wired. 
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Pilot’s seat Number 162 now building 


for the Glenn L. Martin Company for use 
in military bombers. This chair is de- 
signed to satisfy static load requirement 


WRREN KAALTHOR CORPORATION 


ONE PARK AVENUE NEW YORK cIiTY 


DESIGNERS AND MANUFACTURERS OF. AIRPLANE SEATING FOR PILOTS, RADIO 
OPERATORS, NAVIGATORS, CAMERA OPERATORS AND TRANSPORT PASSENGERS 
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Quantity Production of Military 

















Aircraft is Here Today! 


In the midst of confused ideas about so-called “mass production” 
of military airplanes, the American people may well take cognizance 
of an outstanding fact—quantity production of airplanes is a reality in 
this country now; mass production would be simply an extension of 
present methods. 


Today American aircraft factories are producing airplanes by the 
hundreds. The industry knows how to produce them by the thousands 
and tens of thousands. When it is called upon for such quantities, 
then facilities and personnel will be expanded to meet the call. 


With large orders and continuity of orders the aircraft factories 
can and will produce at any required rate. There will be economies of 
time and money. Materials will be produced in larger volume and fed 
into the airplane plants on more advantageous schedules. Meanwhile, 
straight-line quantity methods are at hand, available, elastic, ready to 


be expanded when the need arises. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND, U.S. A. 















NTITY PRODUCTION calls for ex- BUILT IN 11 WEEKS. This tremendous PIONEER ASSEMBLY LINE at the Martin GIANT SIZE. The world’s largest door 
inary engineering. The Martin En- new Martin unit, with 440,000 sq. ft. of Plant where already a remarkable total of on the world’s largest aircraft assembly 
ting Department is meeting the floor space was actually built and equip- large military aircraft have been produced. floor at the Martin Plant. 

able demands of mass production. ped in 11 short weeks. 

























AVIATION 
July, 1940 


115 
























































Pratt & Whitney Expands 


(Continued from page 41) 





the material required for assembly 
is issued. The only material actually 
scheduled for building is delivered to 
the assembly department and this is 
done from a schedule which is made 
up on printed sheets. 

The problem of assembly was solved 
by a combination of straight-line as- 
sembly with slight variations. Ad- 
jacent to the storeroom is a line of 
benches where unit assemblies, such 
as crankcases, crankshafts, connecting 
rods, etc., are built up. An assembly 
stand for each motor might be de- 
scribed as a sawhorse with wheels. 
Upon this, these unit assemblies are 
attached. This is then moved forward 
on the line as the work progresses 
and, when it reaches the center aisle, 
the crankcases with crankshafts and 
connecting rods, are already in place 
and the engine is ready to receive 
pistons and cylinders which are await- 
ing it on the other side of the aisle 
at their respective places. The en- 
gine continues down the assembly line 
and by the time it reaches the end it 
is completed and ready for test. An 
engine on test first receives a cold run 
on an electric machine during which 
time oil is circulated properly through 
the engine to give it a preliminary 
run-in. From here it is wheeled 
through a door into the train shed to 
be allocated to a test house for ap- 
proximately ten hours of production 
testing under its own power. After 
this test the engine is again mounted 
on its assembly stand and is wheeled 
back by way of the center aisle to be 
completely stripped down. 

The assembly previous to this first 
test was called the “green” line as- 
sembly. This stripping down of the 
tested engine starts it again down an 
assembly line. Special disassembly 
racks on wheels are provided to re- 
ceive the parts after they have been 
thoroughly cleaned by an automatic 
conveyor under pressure. These racks 
with their parts are then wheeled into 
inspection cribs. Here every part 
receives’ a minute inspection, and, if 
they pass it successfully, the engine 
is again assembled for its second test 
run. This run lasts for approximately 
five hours and upon completion the 
engine is sent to the packing line and 
made ready for shipment. 

Going into a more detailed descrip- 
tion of the production of the engine, 








The Keller profiling machine mounted on 
a lathe. The template at the lower right 
guides the tool at the upper left. 





Checking: cylinder barrel cooling fins on 
a Jones and Lamson comparator and 
measuring machine. The fins are greatly 
enlarged and projected on the screen 
in front of the operator. 


it is interesting to note that approxi- 
mately 50 percent of the total produc- 
tion labor is done by subcontractors. 
These supply many of the finished 
parts, referred to earlier, that pass 
first from the receiving and inspection 
department down into the storage 
department. 

One of the main reasons why Pratt 
& Whitney placed its original plant 
in the center of New England, was 
for the accessibility to these numerous 
subcontractors. This has been a far- 
sighted view of the company of its 
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position in the program of national 
defense, as many of these subcontrac- 
tors were “educated” so as to be avail- 
able for rapid increased production, 
and the system has been devised so 
that times, like the present, when pro- 
duction is at its peak, more and more 
of the parts can be “farmed out” to 
various other smaller concerns. These 
concerns are the numerous machine 
shops that have been in New England 
for many years. 

Production of aircraft engines has 
necessitated acquiring certain types of 
machine tools. These machines, to 
bring a balance between economy and 
efficiency, have had to be made to do 
numerous operations rather than just 
one. In the case of drills, for instance, 
the drill heads have had to be made 
so that in a very short time and with 
but a slight alteration a standard drill 
base with a new head would make an 
entirely different operation. Multi- 
headed chucks have been made inter- 
changeable and even the complete 
drilling machine has been changed to 
increase’ its flexibility of operation. 

The new plant is filled with ma- 
chines that are aimed at speeding up 
production. In many cases by the addi- 
tion of special jigs, machines in the 
new plant are doing work twice as 
fast as the identical machine in the 
old plant. Then again completely new 
machines have been designed which 
are radically different and oftentimes 
do the work of three machines in the 
old plant. These specialized machines 
were only made economical because 
of the relatively large orders for a 
single type of engine. 

Oftentimes the “bottlenecks” re- 
ferred to previously are eliminated by 
specially designed jigs made right at. 
the Pratt & Whitney plant. Lathes, 
millers, grinders, and many other such 
machines, are seen in the new plant 
with these fittings. 

The ironing out of these machining 
operations was only one of the numer- 
ous problems that came up with the 
plant expansion. The personnel ques- 
tion that accompanies any such expan- 
sion was also one of very great im- 
portance. Pratt & Whitney has done 
a remarkably fine job in securing new 
employees for the additional plant 
facilities. Hartford is in the center 
of one of the machine tool centers of 
the country. However, the list of 
skilled machinists was exhausted some 
months ago. Recently the Connecticut 
trade schools have been training ma- 
chinists on a three-shift basis. This 
has provided some men for Pratt & 
Whitney but the company’s employ- 
ment director has been forced to take 


(Turn to page 118) 
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(Continued from page 116) 
in many unskilled workers and place 
them as helpers alongside skilled 
machinists. 

The company exhibited a great deal 
of foresight 44 years ago when an 
apprentice training course was started. 
The course was divided in two parts, 
one for machinists and the other for 
tool makers. .The:,first of these ap- 
prentices have now completed their 
courses and are making valuable con- 
tributions to the shop. The machinist 
course runs for three years and the 
tool makers course for four years. 
Each apprentice is given four hours 
of classroom work per week on the 
company’s time, but he must go to 
school six hours each week on his own 
time and must be willing to study 
about twelve hours per week at home. 
More than 200 apprentices are now 
in the plant. About twenty new boys 
a month are enrolled in the course. 
They receive 37 cents per hour as a 
beginning wage, but there is a 4-cent 
increase every six months. Thus at 
the end of the four years, at the time 
of graduating from the longer course, 
a boy is making 65 cents per hour. 


Daily Instruction 


Instructors are secured from the 
State Trade School and from the Uni- 
versity of Connecticut. These men 
are lecturing throughout the day in 
five different classrooms at the plant 
which are equipped for instruction 
purposes. Classes are in progress from 
8 am. until 8:30 p.m. In addition to 
learning methods within the Pratt & 
Whitney factory, apprentices are sent 
to industrial plants as far away as 
Detroit, Mich., for special experience. 
Apprentices have gone to companies 
making gears in order to learn gear- 
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The electrical wiring in the plant is all 
carried inside of pipes coming from con- 
duits running along the ceiling. The box 
in the upper right-hand corner is at the 
intersection of two of the conduits. 


cutting. They have also gone to com- 
panies where they might learn the 
details of grinding cutting tools. 

Applicants for this apprentice train- 
ing must be high school graduates 
between 18 and 21 years of age. They 
must be in excellent physical condition 
and must pass tests devised by the 
employment department. 

Under the direction of educational 
supervisor, Harry G. Smith, additional 
training is also offered to plant em- 
ployees. A junior executive course is 
open to college graduates which is 
operated in conjunction with the Uni- 
versity of Connecticut. The company’s 
training plans are now paying big 
dividends. 
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This section of the operations sheet gives an example of the steps gone through to obtain 
the efficient production control that is in the Pratt & Whitney plant. Each operation is 
listed separately, together with the machine on which that operation is completed. 
Also the department is listed so that any redittion in production speed is readily seen. 
In the unfilled columns at the right the time necessary for each step is entered and it is 
from these columns that the important information as to production rate is calculated. 
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Plastics 


(Continued from page 45) 





until soft and mouldable. It is then 
taken out and clamped in position over 
the wooden formers and left to cool. 
When cold it is trimmed and finish- 
ing operations carried out to produce 
a polished or matt surface. The for- 
mer is obtained by buffing and polish- 
ing on a wheel and the latter by spray- 
ing the surface with a dilute solution 
of acetate waste dissolved in acetone. 
Additions to these parts are made by 
cementing, using scarf or lap joints. 

The largest parts so far produced 
in black acetate are blisters measur- 
ing over six feet long by about three 
feet wide, fillets of considerable 
length, pilot seats, fairings, etc. Prob- 
ably one of the most complicated 
acetate fabrications is the ammunition 
conveyor and empty cartridge chute 
now in general service. Flanges and 
ridges are included in this during the 
shaping process and a very high de- 
gree of accuracy has to be ensured to 
prevent jamming of the cartridge belts 
in their journey from the ammunition 
boxes to the machine guns. 

From the designer’s standpoint one 
of the greatest assets of cellulose 
acetate is its ready adaptability for 
series production as opposed to mass 
production. In addition, a shadow 
system of fabricators can be built up 
very quickly in factories and work- 
shops not equipped for metal work. 
There is no need to employ skilled 
labor, apart, of course, from ig mak- 
ers, and in many British works youths 
and girls are doing excellent work 
under skilled supervision. As _ re- 
gards supplies of acetate Great Britain 
is assured of sufficient to meet all her 
requirements provided that there is 
no drop in the imports of Rhodoid 
from France. It is safe to say that a 
large proportion of Britain’s 500 
moulders are on the A.I.D. Aid Min- 
istry Approved List. 

Turning now to thermo-setting 
resins, it is considered in Great Brit- 
ain that their immediate scope is much 
less than with thermo-plastics, the 
use of which lends itself so readily 
and economically to series production. 
Generally speaking the thermo-setting 
resins such as Bakelite, etc., are used 
for small components and laminated 
sheet is utilized for instrument panels, 
pulleys, etc., and a large number of 
small electrical components. 


(Turn to page 120) 
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Parker -Kalon’s unique Quality - Control 
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Put Parker-Kalon Fastening Devices 
on your assembly line and you'll end 
troubles with the “Doubtful Few” 
... those few imperfect units in a box 
that won’t drive properly or make 
satisfactory fastenings. Such screws 
are ruled out by Parker-Kalon’s 
scientific “3rd degree” of tests and 
inspections. 

A $250,000 Quality-Control Lab- 
oratory that has no counterpart in 
the industry has made it possible to 
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fastening jobs 
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tapping Screws, Socket Screws, and 
other fastening devices to higher 
standards than ever before could be 
attained. Precision equipment con- 
trols every step in production. 
“Doubtful” units can’t slip through! 

Specify PARKER-KALON on your 
next order... get fastening devices 
guaranteed by the most modern plant 
in the screw industry. Parker-Kalon 


Corp., 190-196 Varick St., New York. 
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(Continued from page 118) 


Dealing briefly with supply of phe- 
nolic resins it may be said that at 
present there is no shortage of phenol 
or cresylics, but with a greatly in- 
creased demand for picric acid for 
explosives, there may be some restric- 
tion placed on its use for moulding 
powders. There are three principal 
manufacturers of phenol formaldehyde 
moulding powder of the Bakelite type 
and all are working their plants to full 
capacity. 

American aircraft manufacturers 
familiar with the important work car- 
ried out with resin impregnated ply- 
wood in the States may consider 
that Britain has lagged far behind 
in the development of an all-plastic 
moulded plane. In this respect, it is, 
perhaps, as well to point out that the 
so-called all-plastic plane is by no 
means as new as it is sometimes made 
out to be as Dr. N. A. de Bruyne 
constructed a small trainer in rein- 
forced plastics some years ago and his 
experiments with spars and other 
stress bearing parts now give promise 
of highly important deveiopments in 
the use of reinforced phenolic resins. 
Unfortunately it is not possible to 
give any details of these as they are 
still on the Secret List. There is, 
however, no doubt that de Bruyne’s 
improved Gordon Aerolite which is 
basically a linen reinforced phenolic 
resin ii which the fibres are oriented 
to give the maximum physical proper- 
ties, including a particularly high 
Young’s Modulus, represents in many 
British minds the greatest single ad- 
vance yet made in the formation of a 
structural form of plastics with a 
strength to weight ratio even superior 
to metal. 

Resin impregnated wood which is 
made in Great Britain by three com- 
panies under the names of Jicwood, 
Permali and Jabroc, is of great in- 
terest. Apart from the use of resin 
impregnated wood for the root of the 
Schwarz type of airscrew by Airscrew 
Co. Ltd., tools and dies are now 
being made of Jabroc which is built 
up of resin impregnated veneers of 
Canadian Beech. The latter appli- 
cation is now assuming considerable 
importance and Jabroc metal pressing 
tools are being employed for turning 
out aluminum, aluminum alloy and 
steel sheet pressings. The material 
is specially suitable for use in the 
aircraft industry as it can be easily 
and economically machined so that 
frequent modifications of design are 
possible which would be quite out of 
the question if heavy metal castings 
were used. As many as 2,000 metal 
pressings can be made from a press 





tool fabricated of resin impregnated 
wood without fear of injury to the 
shape. 

Every effort is now being made to 
increase production of synthetic glues 
necessary for aeronautical plywood, 
improved wood and for general assem- 
bly work. There are two well known 
forms of phenolic dry gluefilm and two 
liquid urea glues. The first of the 
dry gluefilms was Plybond made by 
Bakelite Ltd., and the second and 
English produced Tego Film intro- 
duced by British Tego Gluefilm, a 
subsidiary of The Micanite & Insula- 
tors Co. Ltd. in 1939, only a few 
months before the outbreak of war. 


One of the most interesting and im- 
portant developments in the field of 
British synthetic glues is the discovery 
of a new type of hardener for urea 
glue by Dr. N. A. de Bruyne which en- 
ables the glue to bridge gaps in joints 
and yet at the same time produce a 
union of adequate strength. The new 
hardener now on the market enables 
good joints to be made between sur- 
faces as far apart as 20/1000”. The 
resultant joints possess shear strengths 
above Air Ministry requirements and 
fulfill the most stringent requirements. 
Use of this new type of hardener with 
urea glue is proving of great value 
in assembly work. 





Frequency Modulation 
(Continued from page 49) 





edge, however, we must surmise its 
possible uses and advantages—not too 
difficult a task in view of the facts 
just outlined. For ground station use, 
f-m has great virtues whenever a 
line-of-sight path can be maintained 
with the plane at the other end of 
the circuit. At altitudes of 2,000 ft., 
this means a range of about 70 to 80 
miles to the horizon. If the ground 
station antenna is raised on a suffi- 
cient eminence, the horizon distance 
can easily be pushed out to 100 miles. 
Finally, since refraction will deliver 
a part of the signal beyond the hori- 
zon, it is not too much to suppose that 
200 miles could be maintained in regu- 
lar flight communications, because the 
signal can be received intelligibly 
even when the signal strength is ex- 
tremely weak. The expected range 
should be 50 to 100 per cent greater 
than that of an equivalent amplitude- 
modulated transmitter. The use of the 
f-m for traffic control stations, which 
must command the area near the air- 
port but not interfere elsewhere, has 
already been mentioned. Here the 
new system seems to be a natural. 
The use of f-m in navigational radio 
systems has already gained prominence 
because of the special effects which 
may be obtained with frequency-modu- 
lated waves, with respect to laying 
down a range course. But even if 
the conventional localizer principle is 
used, f-m should have a great advan- 
tage in its freedom from interference 
and noise. 

For communication from plane to 
ground the advantage of f-m lies in 
obtaining considerably greater effec- 


‘tive transmitter power for a given 
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weight (due to use of class C ampli- 
fication as previously mentioned). If 
the 200-mile range is deemed accep- 
table, it would seem that f-m trans- 
mitters in planes would not only be 
practical but offer a much more re- 
liable service. Freedom from snow 
and rain static is to be expected, al- 
though no experiments to prove this 
expectation have yet come to the writ- 
er’s attention. 

It should be remembered that for 
voice communication, a maximum 
modulating frequency of perhaps 3,000 
c.p.s. is sufficient, so that the total 
frequency swing required for five to 
one deviation would be 15,000 c.p.s. 
each side of the center frequency. The 
total channel width, on the same as- 
sumption would be about 40 kce., which 
is typical of channel width now as- 
signed for amplitude modulation on 
the u-h-f bands (the wide band in the 
latter case being required because of 
frequency instability in the transmit- 
ters). For f-m transmitters to be used 
in aircraft, the reactance-tube modu- 
lator described previously will no 
doubt be used because it is consider- 
ably lighter in weight than the phase- 
multiplier modulator. Receivers of 
high sensitivity can be built having 
but six tubes, and weighing no more 
than the conventional aircraft receiver. 

Whether or not the known advan- 
tages of f-m for broadcasting purposes 
apply with full weight to the needs 
of aviation cannot be established with- 
out a full investigation, but there is 
no doubt that such investigations will 
soon be completed, and reports rend- 
ered through these pages as soon as 
possible thereafter. 





Above are shown three Model 18 Beechcrafts (Nos. 1, 2 

and 4) ready for delivery to the U. S. Army Air Corps. 

Numbers 1 and 2 are Type F-2 high altitude photographic 

planes; Number 4 is a Type C-45 personnel transport. 

Number 3 is a Model 18D owned by The Hudson's Bay 

Company, and Number 5 is a Model 18S transport to be 
used by a private owner 


In every field of activity requiring speed, 
easy maneuverability and thorough depend- 
ability with a high degree of safety, the 
Model 18 Beechcraft twin-motor finds its 
place. The Model 18 Beechcraft displays 
airworthiness and easy controllability that 
inspire confidence and satisfaction on the 
part of pilot and passengers. 


In this day of ever-widening fields of opera- 
tion, the sturdy swiftness of Beechcraft 
transports enables business executives to 
multiply their capacities . . . they permit a 
greater business day in less time and with 
less effort. 





This is the same Beechcraft as Number 3 shown above, except that 
seaplane floats have replaced the wheel landing gear. The plane basa 
three-inch coat of snow after a night on Great Bear Lake in the Arctic 


IN REGULAR ARCTIC REGION SERVICE 
YET NEVER IN A HANGAR 


Equipped with wheels for the first time since its original assembly, this 
Hudson’s Bay Company Beechcraft twin-motor has been flown to the 
factory for its first overhaul after 475 hours in the air. Employed as a trans- 
port for HBC executives, this plane is operated on skis in the winter and on 
floats in summer, as there are no hangar facilities available in the remote 
territory it serves. 


BEECH AIRCRAFT CORPORATION 


G4tL'EAST CENTRAL AVENUE . WECHRITA,. EANSAS,.w..6. a, 


AVIATION 
July, 1940 


121 








Sikorsky Helicopter 


(Continued from fage 65) 





vice that allows the rotor to revolve 
freely. The device is located directly 
above the engine just to the rear of 
the rotor drive shaft. 

Specifications for the helicopter are 
given as follows: 


General Dimensions of the VS-300 
“Flight Model” Helicopter 


Diameter of the main rotor 
R.P.M. of the main rotor..... 255 r.p.m. 
Diameter of the auxiliary rotors...6’ 8” 
R.P.M. of the auxiliary rotors.1700 r.p.m. 
Gross Weight 
Engine—4 cylinder Lycoming....75 HP 
Power Loading 
*Main rotor blade loading—average 

Si om. ft. 
*Disc loading 


* These figures are taken on the assumption 
that the whole load is carried by the main rotor. 


The heart of the control of the two hori- 
zontal tail propellers lies in a mechanism 
directly behind the pilot's seat. Move- 
ment of the stick causes cable “E” to 
move from side to side. This, through a 
leverage system connected by “D”, 
causes movements of cables “A” and 
“B” which contro! the pitch of the tail 
propellers. Cable “C” is connected to 
the right foot pedal controlling the pitch 
of the rear vertical propeller. (right) 





Electrical Switching 
(Continued from page 70) 





design as to possess the necessary pre- 
cision characteristics, combined with 
long life and resistance to vibration 
and change of level. Although ap- 
proved by Underwriters’ Laboratories 
for controlling circuits carrying 1,200 
watts up to 600 volts a.c., the mechan- 
ism is housed in a bakelite case meas- 
uring but 11/16x 27/32x 1-15/16 in. 
and weighs but .9 oz. in single throw 
type and 1 oz. in double throw. It is 
available in single pole, normally 
open, normally closed, or in double 
throw. A life of several million opera- 
tions is expected on high loadings, 
and on light loadings as many as 10 
million operations are frequently ex- 
perienced without mechanical failure. 
For aircraft use of 25,000 operations 
these switches may be used on 25 
:amp. loads at 28.5 volts d.c. 

The switch is operated by moving 





A blower behind the engine serves as a supply for the cooling air. The drive belts from 
the engine are connected to the free-wheeling arrangement which allows all of the 
propellers to rotate freely when not being driven. By a gearing arrangement the main 
rotor is directly connected to the three tail propellers. 

















a hard, stainless steel plunger less 
than .001 in. and requires a total force 
no greater than 14 oz. The switch 
snaps back to its original position 
when the force on the plunger is re- 
duced to 10 oz. 

With the collaboration of a number 
of aircraft engineers we have de- 
veloped the switch mechanism shown 
in Fig. 1. Production on this switch 
is now under way and deliveries will 
begin late in August, 1940. Optional 
arrangements of conduit fittings, actu- 
ating elements, etc. are available and 


AVIATION 
July, 1940 


122 


added variations may be worked out 
as required. Provisions have been 
made for the ready replacement of 
switching elements without disturb- 
ing the housing and actuator of this 


Type H design. 


It is believed that the availability 
of this, and other advanced switch 
equipment, will accelerate the already 
rapid growth of the use of automatic 
electrical switching in a manner 
which will increase the safety and 
efficiency of our aircraft to an even 
greater degree than in the past. 





